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PREFACE. 



The First Edition of ** The Volunteer Rifleman and 
the Rifle" was written in 1853^ to aid the Volunteer 
movement of that period. The favourable reception it 
then met with has induced the Author to publish a Second, 
and now a Third Edition, enlarged and specially adapted to 
the movement of the present day. 

The First Part contains no theory but what has been 
confirmed by careful and laborious practical experiments. 
The correctness of the Second Part is vouched for by 
Horse Guards authority. A knowledge of the Third 
Part is necessary to all who would turn the First and 
Second to advantage. A careful and practical study of the 
whole will soon enable the Volunteer to say whether the 
Work is what it professes to be, namely, a plain but honest 
adviser of all who desire to become skilful and expert 
Riflemen. 



INTRODUCTION. 



A GENERAL KNOWLEDGE AND PROFICIENCY IN THE 
USE OF FIRE-ARMS, THE BEST NATIONAL 

DEFENCE. 



Wab is the endemical disease of nations. It is old as the 
history of the human race ; and until the culture of mankind 
attains to such perfection as to admit of the creation of a supreme 
tribunal vested with the power to judge and decide between 
nations, or rather upon their differences and quarrels, wars will 
ever arise, and armies be raised and maintained. 

In vain have the greatest philosophers, philanthropists, and 
historians, reproached princes and rulers with their misplaced 
ambition and blindness for plunging into war, on the most vain, 
frivolous, and unjust pretences. For upwards of ten centuries 
the divine inculcations of the Christian Faith have proved 
powerless to restrain the aggressive spirit of mankind. In vain 
when exhausted with their destructive contests, have sovereigns 
and states endeavoured to re-establish a secure and lasting peace' 
and every device of the statesman, in the framing of the most 
seemingly auspicious treaties^ have proved fallacious and impotent 
to avert the recurrence of war. 

Every attempt, in ancient and modem times, to constitute a 
system of polity for the avoidance of war has proved abortive. 
From the recorded origin of power, as traced throughout the 
whole history of mankind, justice has scarcely ever had any share in 
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its establishment ; nor to this day of boasted civilizatior, does it 
find more respect as between nations than as between individuals 
What the mighty will of the Maker of all, may yet work out in 
the lapse of time, upon the human race, is for no man to measure 
or to say. But until a perfect unanimity of intelligence of the 
public right be developed throughout the nations of the earth, 
into one common resolve to deal out reciprocal justice to each 
other, there can be no hope of enduring peace. 

To effect this, how distant is the hope, while the individual 
and personal jealousies, the mean animosities, the unjust hatreds, 
the cruel wrongs, which hourly exhibit themselves in the bosom 
of society — in the daily intercourse of life — the indulgence of 
which is scarcely restrained by the terror of the laws framed for 
its government. 

When these shall be first corrected and cease, in the state of 
society called the civilized world, then will peace be permanent 
among nations of different languages, religions, customs, and laws. 
Then will war cease between nations, as between individuals ; the 
open hostility like the private injury cease to consume its equal 
hecatombs ; then will the agent of police as well as the soldier be 
no longer necessary — the minister of religion have no further 
office — ^the minister of the law, no one more to curb or to chastise. 

In the meantime unlooked-for events have declart^d to us, 
that we know not what a day or an hour may bring forth. We 
have seen that from peace to war is but the work of a day. In 
one instant there may be a bright and a burning sun : the next a 
lurid and a blood-shot sky. Whether the storm which has lately 
raged over Northern Italy will ever reach our own shores may be 
still uncertain ; but there it has "been, in all its horrid reality. 
The whole sky has been darkened, and thunder clouds do not 
follow the wind, or any known law. No peaceful determinations, 
no formula of neutrality, not the most unaftected aspirations for 
peace, will avert war from our shores if certain contingencies 
should arise which have arisen before. 

The possibility of an enemy beftig able to land an imposing 
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force, on some part of our coast, is admitted by the most dis- 
tinguished authorities in every branch of the public service ; for 
since the introduction of steam, " it is impossible for any navy, 
however active, vigorous, and numerous, to prevent altogether the 
landing of hostile troops,'* To prevent the concentration of our 
regular forces to resist the main attack, ** the landing would 
doubtless be attempted simultaneously at two or three different 
points, and those points and the enemy's plan of attack could not 
be definitely known until he actually began to disembark his 
troops." If the attempt were made, it is also admitted, ** that it 
would be with all his resources ; he would omit nothing which 
could in any way promote the success of the undertaking, and 
would be quite *as confident of the result, as we should be of 
driving him back into the sea." 

That the enemy would be ultimately compeUed to an uncon- 
ditional surrender, or be driven head-long into the sea, we will 
not allow ourselves to doubt ; but, supposing that, for want of a 
sufficient opposing force at the first, he was permitted to 
advance any distance into the interior — ^who shall tell of the 
havoc that would be caused, the attrocities thaf would be perpe- 
trated, the cost of blood and life, before such a result could be 
accomplished .'* 

At the commencement of the present century, when our 
country was threatened with invasion, and the powers of steam 
were unknown, the military force in England consisted of 184,000 
regulars and militia, and no less than 400,000 volunteers, or- 
ganized and ready to meet the enemy. Compared with this, what 
does our present force amount to ? It is admitted that there is 
no danger if we are bold and prepared to meet it, but that we are 
m c/flfTi^e/* if we are wo^ prepared. The question then is, are we 
properly prepared, or are outward appearances sufficient to lull 
us into apathetic security } Our authorities have spoken out, and 
the nation, almost as one man, has responded to the caU. " Come 
who may, they will find but one heart and one spirit in these 
Islands — a spirit which had better not be meddled with ! It is 
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true, that a nenreleas, un-Engliflh voiee may here and there be 
heard to aaj, ^ abstain from stimulating warlike passionB at home, 
as this will be sure to excite suspicion and animosity abroad ! * 
But which is the best way of preserving peace? Every right 
thinking man yalues its countless blessings, but these cannot be 
long enjoyed, whilst so little of the angelic nature exists in this 
sublunary scene, unless their possessors demonstrate that they 
will not, without strong opposition^ allow their privileges to be 
invaded. 

The cant phrase with those who sneer at the idea of preparing 
for danger in the time of peace, is that, in the event of an invasion 
taking place, " England would rise as one man." But this is 
simply absurd, for what would be the use of *^ lialf armed tMi- 
disciplined rabble, such as could be got together on a sudden 
emergency ? The great mass know no more about a gun than 
they do of the working of a steam engine, and, if intrusted with 
arms, would be much more likely to cause destruction among 
their friends, than injury to their foes. Of the hundreds of 
thousands in England, few of them have ever handled a musket, 
fewer still have ever fired a ball, or have even seen a ball cartridge. 
Is this a population to be suddenly called into the field and 
opposed to the fire of trained soldiers } Are these the intrepid 
and skilful hands that are to " drive the enemy into the sea," or 
" find for every invader a bullet and a grave .^" 

The fact is, that England, as a nation, cannot spring full armed 
into the arena of the battle field. "Peasants and Burghers, 
however brave,'' says Lord Macaulay, " are unable to stand their 
ground against soldiers, whose whole life has been a preparation for 
the day of battle ; whose nerves have been braced by long familiarity 
with danger, and whose movements have all the precision of clock 
work." Yet these very men who, from their childhood, have lived a 
life of peace and quietness at home " buying or selling, or tilling 
their broad acres," possess the individual bravery and physical 
strength of disciplined troops, and only require to be trained and 
accustomed to arms, in order to place England in a position to 
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defy invafiion ; for as it has been justly remarked, " there is no 
fortification like brave men, armed, organized, and ready to meet 
an enemy ; that is the best fortification, and such a fortification 
will always be found in the hearts and arms of Englishmen/' 

I may ask,is there a man, who, in the event of an invasion, 
would like to be unarmed and untrained ? Is there one who would 
like to find himself unable to do anything to save his country and 
his relatives from injury and dishonour ? He might then offer his 
services as a volunteer, but what would they be worth ? Could he 
even be sureof obtaining a weapon? Three or four hundred thousand 
of his countrymen would be equally clamourous to be supplied, and 
with as good a chance of success as himself, for arms are not made 
in a week, or even in a month. But suppose him fortunate enough 
to obtain a rifle, what could he know of its use, or how to act in 
disciplined concert with others ; for it takes a considerable time to 
make a thorough rifleman, whatever may be said to the contrary. 
Ought he, then, in the hour of his country's danger, to be just 
hegi/rmvng to learn the means of defending her? Ought he, when she 
would be in need of his utmost skill and courage, to be taking his 
first lessons in drill? 

In many parts of the continent of Europe, and in America, the 
inhabitants are accustomed to the use of arms from their youth. 
Why should this not be so in England ? The spirit of the Briton is 
not yet on the wane, nor will his prowess fail when the sound of the 
trumpet is heard. Our forefathers were celebrated for their skill 
in the use of the English long-bow, why should not their descen- 
dants be as celebrated for their skill in the use of the Unglish long- 
range rifle ? K the rifle once becomes to England what the bow has 
been, a great step will have been made towards the attainment of 
national security, for national defence in other countries has always 
been promoted by a national habit of rifle shooting, and a love of 
fire-arms. In the Tyrol and Switzerland, rifle-shooting is a popular 
amusement. All above the labouring class have their rifles, and 
they weekly repair in little bands to some chosen glen; their 
practice ground. The targets are placed against the declivity, and 
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trenches are dug in front, where the markers lie sheltered, with 
long rods tipped with red, to point where the ball has struck. The 
marksmen retire to the opposite side of the dell. A puff of sudden 
smoke is seen, and the report of a rifle, followed by the clack of the 
struck target, rings down the ravine, another and another, succeeds 
the shout of exultation and merriment is borne upon the breeze 
until the vale grows dark, and the snowy mountain tops are reddened 
by the setting sun. Whole cantons meet on certain days of the 
year for the trial of their skill ; twenty or thirty targets are set up, 
each with its knot of marksmen, and prizes reward the best shots. 
This is not only a popular amusement, but a useful one, for these 
riflemen are all enrolled in volimteer corps, and at stated times are 
drilled in military exercises, which enable them to turn out when 
wanted, in the defence of their country. In the wars with revolu- 
tionary and Imperial France, the Tyrolese corps did signal service to 
their coimti*y. The Tyrolese war in 1809, is one of the brightest 
pages of history. Without assistance from regular troops, they 
for months maintained their fastnesses against the united power 
of Bavaria and France, when the rest of Europe lay prostrate 
before the armies of Napoleon. " This,'' says Sir A. Alison, "was 
in a great degree owing to their extraordinary perfection in the use 
of fire-arms." 

We, compared with other countries, should admit of no in- 
feriority, for if, in every Town and Village of our native land 
encouragement were given, by the more wealthy inhabitants, to the 
formation of Bifle Associations, and the use of the rifle, a spirit of 
emulation would be created which would eventually lead to our 
rivaling the celebrated riflemen of the continent in their national 
amusement, for confidence in the rifie, and a knowledge of its 
powers, can only be gained by constant observation and practice. 
If this knowledge were once acquired, it would impart a feeling of 
security to those who possessed it, more especially if those persons 
were taught to feel that their safety, in a great measure, depended 
upon their own intelligence and individual prowess, and on the 

wledge that the weapons they carried would if properly used, 
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bring an enemy to the ground at every shot. It would also impart 
a feeling of security to the aged and helpless inhabitants of those 
neighbourhoods in which such knowledge existed. There would 
then be no panics — ^no fear of invasion. 

For Volunteers, the rifle service is not only the most effective, 
and the best adapted, but by far the most pleasant. It imfits the 
citizen for no duty, while it imparts to him the pleasing satisfaction 
of knowing that, in his own person, he can join in the defence of his 
Queen, his Country, and her Institutions. He will also become a 
better soldier, if he can make his military training a delight ; if he 
can make his rifle practice an amusement ; for " a useful thing is 
all the better for being a pleasure." He will try to perfect himself 
in shooting, he will take a pride in his rifle, and become attached to 
his comrades. Far from sighing for the completion of his term of 
service, he will sigh when, by advancing years, he is compelled to 
lay aside his rifle, and bid adieu to those in whose company he has 
spent so many pleasant and profitable hours. 

In conclusion : — though there may appear at present no signs of 
any immediate aggression by an invasion of England, it does not 
become us to be apathetic on the subject. Deprived so lately and 
unexpectedly of the blessings of peace abroad, it is more than ever 
our duty to strengthen our defences at home. Sacred as our soil 
has been for centuries from the touch of an invader, we know not 
how long it may be spared the havoc and suffering that others 
have endured. We, as a nation, know nothing of the horrors of 
war, and are, therefore, but too apt to think little about it, or to be 
sufficiently thankful that our lot has been cast in so highly favoured 
a land. 
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Chapter I. 

DEFINITIONS AND EXPLANATIONS OP CERTAIN TERMS, 
AS APPLIED TO RIFLE PROJECTILES AND 

THEIR MOTION. 



Action and He-action. — Atmosphere. — Body. — Density. — Force. 
— ^Friction. — Gravity. — Centre of Gravity. — Specific Gravity. 
— ^Inertia. — ^Maximum and Minimum. — Momentum. — Motion* 
— Rest. — ^Vacuum. — ^Velocity. — Initial Velocity. — Bemaining 
Velocity. 

A BULLET, on leaving the muzzle of any firearnii 
whether it has a smooth bore or a rifled barrel, 
makes a passage more or less short through the air 
before it reaches the mark. During the whole time 
of its flight it is subjected to certain influences 
quite independent of the nature of the barrel from 
which it is projected; and these influences it is 
necessary to study in the first place, as we must 
take them into calculation in our method of using 
the rifle. 

Before proceeding, however, to the consideration 
of these influences, it is deemed advisable to explain 
the meaning of certain technical terms that will be 



used, as the knowledge of them is indespensible to 
the right comprehension of the subject. Definitions, 
however, when enlarged upon, often draw us into 
metaphysical subtleties and distinctions, which, 
whatever be their merit or importance, would be 
here altogether misplaced. I shall, therefore, con- 
fine myself to such explanations only as have refer- 
ence to the subject matter in question. 

Action and Re-action. — ^Action is that motion 
which one body produces, or endeavours to produce, 
in another. In gunnery^ the charge of gunpowder 
on expansion acts upon the gun and shot with 
equal power, of which the recoil of the one and the 
range of the other are familiar examples. In each 
of these cases the impulse is counteracted by what 
is termed the Re-action ; and that " Action and 
Re-action are always equal *' is not only laid down 
as an axiom in mechanics, but is understood to be 
a general law of nature. But to explain more folly, 
the elastic fluid generated on combustion is re-acted 
upon by the bullet, and the rifle is forced to recoil 
with considerable momentum ; but with a rifle light 
in proportion to the weight of the bullet, the velo- 
city of its recoil increases, and is violent in propor- 
tion to its lightness. As action and re-action are 
always equal, and in contrary directions, whatever 
momentum the rifle gains one way by the stroke, 
the bullet loses as much in the other way, and so 
^shortens its range. A bullet that passes through 
the barrel with little friction^ will range further 
with less recoil. 



Atmosphere, is the enormous mass of air in 
which we live and breathe. It is an invisible elastic 
fltdd) and surrounds our globe far beyond the sum- 
mits of the highest mountains. It can be com- 
pressed into a much less space than that which it 
naturally possesses. The oxygen which it contains 
especially promotes the combustion of gunpowder, 
&c. Fire is active in proportion to the combusti- 
bility of the substances on which it acts, and to the 
quantity of atmospheric air which is aflForded to it ; 
a due quantity of air has, therefore, more to do with 
the proper eflFect of gunpowder than many are aware 
of. The atmosphere possesses the capacity of ab- 
sorbing and sustaining moisture, and this, by 
rendering the atmosphere denser, more or less, 
affects the flight of the bullet. A great number of 
facts prove the existence and materiality of the air, its 
weight, resistance, &c. Its resistance to the flight 
of a bullet is in proportion to the square of the 
velocity, until a certain rate of motion is attained ; 
for example : a velocity of 200 feet per second causes 
a resistance four times greater than a velocity of 
100 feet per second ; a velocity of 300 feet per 
second causes a resistance nine times greater than 
a velocity of 100 feet per second, and so on, so that, 
by increasing the velocity of a bullet through the 
air, we must increase the propelling power in a 
greater proportion, in order to compensate the loss 
caused by the air's resistance. 

Body, is the mass or quantity of matter in 
motion, or to be put in motion, or acted on. By 
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the mass or actual volume of a body is understood 
the quantity of material parts of which it is com* 
posed. The material parts are particles separated 
fi-om one another by spaces termed pores. In pro* 
portion to the largeness or smallness of the pores, 
is the weakness or strength of a rifle barrel. A body 
that yields to pressure, and recovers its figure again, 
is called an elastic body ; and one that will not do* 
so, is named a non-elastic body. The gases that 
are generated by the combustion of gunpowder are 
elastic bodies ; the atmosphere is also an elastic 
body. Lead is a non-elastic body, and, from its 
density and softness, is peculiarly adapted for rifle 
bullets. 

Density, is the proportion of the quantity of 
matter in any body, to the quantity of matter in 
another body of the same size. A body which, from 
its closeness of texture, or compactness, contains 
more matter than another, under the same bulk, is 
said to be denser than the other, and that in pro- 
portion to the quantity of material elements which 
it contains. A leaden bullet is denser than an iron 
one, because a cubic inch of lead weighs more than 
a cubic inch of iron. The temperature has an in- 
fluence on the density of the air ; when it rises, the 
air dilates, its density diminishes, and the resistance 
it opposes to a bullet becomes weaker ; when the 
temperature is lowered, the density of the air in- 
creases, and its resistance to the bullet is greater, 
Every change in the temperatiu'e, by varying the 
density of the air, changes the form of the trajectory, 



er path of the bullet^ as it offers a lesser or greater 
resistance to the bullet in its flight, and, conse- 
quently, lengthens or shortens its range. When the 
^r is dense, the aim must be higher, in order to hit 
the same mark. 

EoRCB, is a power exerted on a body to move 
it. The forces that engage our attention are those 
which have the property of impelling inanimate ob- 
jects from a state of rest to a state of motion, of 
stopping them when in motion, or of altering the 
character of their motion. Forces are inst^mtaneotis 
or cof^tmued; the former is an impulse, like the 
stroke of the hammer of a lock upon the cap ; the 
latter acts withput intermission, like pressure* The 
gases generated by the explosion of the gunpowder 
act with an accumulating pressure against the 
bullet in the barrel, and communicates velocity to 
it. Forces are also distinguished into motive, and 
accelerating or retarding. The motive or moving 
force relates to the quantity of matter moved 
as well as the velocity communicated by the gun- 
powder, and is proportional to the momentum or 
quantity of motion produced in a given time. An 
accelerating or retarding force is commonly under- 
stood to be that which affects the velocity only. 
The force of gravity accelerates the fall of the 
bullet : the accumulation of the gases of the fired 
gunpowder accelerates the motion of the bullet 
through the barrel : the resistance of the air retards 
its onward progress, until the force of gravity draws 
it to the ground. 
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Priction, is a retarding force, arising from the 
parts of one body rubbing against the parts of 
another. A bullet is more or less retarded in its 
velocity hj friction ; in the first place, by its friction 
on the sides of the barrel, and in the next place by the 
friction of the air, independent of its opposing force. 
This effect is produced by inequalities of surface, as 
in every case, there is, to a lesser or greater degree, a 
roughness or unevenness of the surface, arising from, 
a difference in form, and other causes, and, there* 
fore, when the two bodies come together, the promi- 
nent parts of the one rub against the other, so that 
the progressive motion of the bullet is retarded, and 
often driven out of the straight line. 

In the barrel, the friction of the bullet will be 
greatly diminished by lubricating the rubbing sur* 
faces with a greasy substance, for it acts as a polish by 
filling up the cavities of the rubbing surface, and 
thus makes the one slide more easily over the other. 
In the air, the friction, and any tendency to be 
forced aside, wiU be greatly diminished by having 
the surface of the bullet made as smooth and perfect 
as possible ; for an elongated rifle bullet does not 
roll like a spherical ball projected from a smooth 
bore, but slides through the air, with a spiral 
motion, dragged as it were by the force of its own 
momentum. 

Gravity, is a name given to that tendency 
which bodies have to fall to the earth, or rather 
towards its centre. Gravity ^n^ attraction are often 
used synonymously ; both being abstract names f* 



the same unknovm power. Bodies falling directly 
downwards fall quicker and quicker as they descend. 
A hullet in its flight has this falling motion as well 
as a progressive one. 

The velocity of a falling body is uniformly ac- 
celerated in its approach towards the ground, if the 
resistemce of the atmosphere he not taken into ac- 
count, and this acceleration takes place in regular 
arithmetical progression, as follows : — a dense or 
compact body, like a leaden bullet, when falling 
freely, passes through a space of 16,2 feet during 
the first second of time ; during the first two seconds, 
it falls through four times as much as the first, or 
64J feet; durii^ the first three seconds, it falls 
through nine times as much as the first, or 144f 
feet, and so on, taking the square of the number of 
seconds ; that is, the number multiplied by itself, 
in proportion, as 1, 4, 9, 16, &c. 

This motion being a uniformly accelerated one, 
a fraction of a second may also be taken, that is, if 
in one fraction of a second the bullet falls a certain 
space, at the end of the two first fractions it will 
have fallen a space equal to four times the first ; 
at the end of the three first fractions, it will have 
fallexi a space equal to nine times the first, and so 
on, the degree or quantity of velocity being always 
proportioned to the length of the time ; for gravity 
acts during the whole movement, and constantly 
adds a new action to all the actions already pro- 
duced. The action of gravity being constant, the 
shape of the curve, or trajectory of the bullet, must 
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depend on its velocity, as projectile force does not 
in the least interfere with the force of gravity. A 
bullet flying horizontally at the rate of 2000 feet per 
second, is attracted downwards with predsely the 
same force as one flying at the rate of 1000 feet 
per second, and must therefore descend the same 
distance in the same time. From this it will be 
seen, that the distance to which a bullet will go, 
depends on the force of impulse given to it the 
first instant, its projectile velodiy. If it move 
slowly, the distance will be short ; if more rapidly, 
the space passed over will be greater. 

Centre of Gravitt, is a point in a body firom 
which, if that body could be suspended, the whole 
body would remain at rest, in whatever respective 
position the surrounding parts may be turned* 
Every solid body, or dense mass, possesses a centre 
of gravity, that is, a point upon or about which the 
body balances itself, and remains in a state of rest 
or equilibrium in any position. In regular shaped 
bodies, this centre is in their middle part. In 
irregular^shaped bodies it is that point about which 
all the parts exactly balance each other, in every 
position of the body; if, therefore, that point is 
supported, the body will not fall. An elongated 
bullet is an irregular-shaped body, aad will range 
further and more steadily, if the centre of gravity 
is thrown well forward, so as to counteract the 
•resistance and friction of the air, which is apt to 
to make it move with an irregular motion, or even 
to turn it aside when the centre of gravity is top 
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far back; that point, in all projectiles, being 
naturally inclined to go foremost. 

Specific Gbavity, is the comparative weights 
of bodies under equal bulk. In this sense a bod y 
is said to be specifically heavier than another, when 
under the same bulk it contains a greater weight 
than that other; and reciprocally, the latter is 
said to be specifically lighter than the former. 
Thus, if there be two equal spheres, each one foot 
or one inch in diameter, the one of lead and the 
other of iron ; since the leaden one is found heavier 
than the iron one, it is said to be specifically, or in 
specie, heavier : and the iron one specifically lighter. 
Leaden bullets being specifically heavier than iron 
ones, range farther ; as, under the same bulkj they 
have more weight , and are thus better calculated to 
overcome the resistance of the air. 

iNteRTiA, means passiveness or inactivity. By 
the inertia of matter is understood the impossibility 
of bodies changing their condition of motion or rest 
without the aid of a particular cause which acts 
upon them at the instant when they change their 
condition. Thus, matter is perfectly passive in 
submitting to any condition in which it is placid, 
whether of rest or motion. "When at rest, it shows 
an inability to move ; and when in motion, it shows 
an equal inability to come to a state of rest ; in the 
former case the slightest force which solicits it to 
move, if not opposed by an equivalent force, is 
obeyed ; in the latter case the slightest obstacle 
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which retards it, takes away something firom ItH 
velocity ; and, if such action continue, will finally 
extinguish the whole motion. Thus, the continued 
resistance of the air enables the force of gravity to 
bring a bullet to the ground, at a lesser or greater 
range, according to the velocity acquired by iha 
force which moved it. 

If one body, as a leaden ball, contains twice or 
thrice as much matter as another body, as an iron 
shell, it will have twice or thrice as much inactivity; 
that is, it will require twice or thrice as much force 
to give it an equal degree of motion, or to stop it 
after it has been put into such a motion. — (see 
MomenttimJ 

The language sometimes used to esqplain the 
property of inertia is very much calculated to 
mislead. The terms resistance and stubbornness to 
move are faulty in this respect. Inertia implies 
absolute passiveness, a perfect indiflference to rest or 
motion. It implies as strongly the absence of all 
resistance to the reception of motion, as it does the 
absence of all power to move itself. The term vis 
inertia or force of inactivity ^ so frequently used, is 
still more reprehensible. It is a contradiction in 
terms ; the term inactivity implying the absence of 
all force. 

Maximum and Minimum. — If any quantity 
first increases to a certain limit, and afterwards 
decreases when it arrives at that limit, at the end 
of its increase it is said to be a m€uvimum. If it 
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first decreases to a certain limit, and afterwards 
increases, when it arrives at that limit it is said to 
be a minimum. 

The characteristic property of a maximnm con- 
sists in its being greater than the values which 
immediately precede, and also greater than the 
values which immediately follow it ; and that of a 
minimum consists in its being less than the values 
immediately preceding, and also less than the 
values immediately following it. 

The best charge for a rifle is that quantity of 
powder and size of grain, which will generate a 
power, expanding from breach to muzzle, increasing 
the velocity of the bullet on a graduated scale by 
the accumulation of the elastic fluid, until it ob- 
tains its highest, or mcuvimumy velocity, just before 
it leaves the muzzle of the rifle. 

Momentum, is the quantity of motion which a 
body, in moving, has acquired, considered both in 
regard to its velocity and quantity of matter. 
Momentum is very different from velocity. A light 
bullet and a heavy bullet may leave the muzzle of 
a rifle with the same velocity j but the momentum 
of the light bullet will be small in comparison with 
that of the heavy one. The light one, on coming 
to a state of rest, will perhaps fall harmlessly on 
the ground, while the other, by its momentum, 
will strike forcibly whatever is opposed to it. A 
light bullet will require greater elevation of the 
muzzle of the rifle, than a heavy one, to hit the 
same mark, in consequence of the greater mo-. 
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mentum which the heavy bullet acquires; for it 
is a law in mechanics, that, in bodies of equal 
densities, small ones lose their momentum sooner 
than large ones. 

The comparative momenta of bodies are in a 
compound ratio of their quantity of matter and 
their velocity : that is, they are in proportion to 
the products of the matter and velocity, when ex- 
pressed in nvmbers. Thus a ball of ^Ibs. weightj 
moving at the rate of 18 feet in a second, would 
have double the momentum, — ^that is, it woiQd 
strike against an object with twice the force that 
a ball of 3 lbs. weight, moving at the rate of 12 
feet per second, would do; because the first pro- 
duct (4 multiplied by 18) is double that of 3 

multiplied by 12. 

In the direct impact of two bodies the mo- 
mentum gained by one is equal to the momentum 
lost by the other. Momentum gained and lost are 
sometimes called action and redaction ; and in this 
sense action and re-action are equal and opposite. 

Motion, is the passage of a body from place to 
place. The degree of speed in. the motion of a 
bullet is called its velocity, and is measured by the 
space uniformly/ described in a unit of time, as, for 
instance, in one second. 

Rest, is the state of a body abandoned to itself, 
and not subjected to the action of any force. The 
resistance of the air, the force of gravity, and the 
friction of the ground, cause bullets, once in motion, 
^o cease moving ; oi: to come to a state of rest. 
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Vacuum.— If we suppose that, by any method^ 
we have been enabled to remove all the air con* 
tained in a given space^ we say that a vacuum has 
been made in this space. It is literally an empty 
place, but is generally used to denote a space from 
which the atmospheric air has been extracted. A 
bullet moving in vacuo woiQd pass over equal 
spaces in equal times until it struck the ground, as 
there would be no resistance from the atmosphere, 
but only the force of gravity acting on it. It is 
ascertained that if a bullet were fired through 
vacuum with different initial velocities, at the same 
elevation, the ranges would be to one another as 
the squares of the initial velocities : that is, if the 
velocity was twice greater, the range woiQd be four 
times greater ; if the velocity was thrice greater, 
the range would be nine times greater than the 
first, and so on. 

The air rushes into a vacuum with a velocity of 
1,350 feet per second — or a little more or less, ac- 
cording to the state of the barometer and thermo- 
meter at the time — ^it follows, therefore, that when 
a bullet flies at any velocity higher than 1,360 feet 
per second, it must leave a vacuum behind it ; and 
so cause the resistance of the air in front, to be 
greater in proportiofi; there being no pressure 
whatever of the air behind. 

Velocity, is a property of motion, by which it 
passes over a certain space in a certain time, and 
is greater or less, according as it passes over a 
greater or less space in a given time. The velocity 
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of a bullet is the measure of its flight, and is 
estimated by the rate per second at which it passes 
through the air. Velocity is either imiform or 
variable. Uniform velocity is that with which a 
body passes over equal spaces in equal times It is 
variable when the spaces passed over in equal times 
are unequal ; in which case it is either accelerated 
or retarded velocity. When the successive portions 
of space described in equal times continually 
increase, the motion is said to be accelerated (see 
OrtwitffJ, and to be retarded when they continually 
decrease (see Atmosphere^ resistance of). 

Initial Velocity, is the velocity which a bullet 
possesses on leaving the muzzle of the barrel ; for 
the resistance of the air causes it to decrease in 
velocity every instant afterwards. The initial 
velocity can only be practically ascertained when 
the bullet has arrived at a certain short distance 
from the muzzle of the piece. There are certain 
writers on Gunnery who believe in the absurdity 
that a bullet gains in velocity, for a considerable 
space, after leaving the muzzle of the piece ! 

Rbmaining Velocity, is the velocity which a 
bullet possesses when it strikes the object aimed at ; 
and this varies according to distance. Eor instance, 
at 100 yards the bullet will strike the object with a 
greater velocity than at 200 yards, and greater at 
200 yards than 300 yards, and so on^ in consequence 
of the continued resistance of the air. (See At* 
mosphere.J 
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Chapter II. 



ON THE GENERAL PRIKCIPLSS OF FIRINa, AND THE 
MOTION OF PROJECTILES IN A VACUUM 

AND THE AIR. 



The Line of Fire op Projection. — ^The Line of Metal or Aim. — 
Point Blank Range. — ^The Trajectory, or Line of Flight of the 
Bullet. — ^Fopce of Projection, or Impellant Force. — Force of 
GraTity, or tlie Earth's Attraction. — Vacuum. — Parabolic 
Curve. — The Resistance of the Air. 

The general principles of firing are deduced 
from the relations of position existing between 
three imaginary lines, called, The line of fire, or 
projection ; The line of metal, or aim ; and The 
trajectory, or line of flight of the bullet through 
the air. These lines are often confounded one with 
the other, though they differ very considerably, and 
this difference increases as the range is greater. 

By the line of fire, or projection, is meant the 
axis of the barrel indefinitely prolonged. It is the 
primary direction of the centre of the bullet ; a 
direction which this centre would not cease to 
follow if the bullet were subject to the propelling 
force of the powder alone. 
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2%<? line of metals or aim, is a straight line 
passing along the centre of the back sight, and 
the top of the front one, to the object aimed at. 
The line thus obtaiced is called the artificial in 
opposition to the natural line, which passes through 
the highest points on the breech and muzzle of the 
barrel ; and which is also called the natural point 
blank aim. In rifles provided with a back sight, 
having a scale and movable slide, a particular point 
blank range corresponds to each movement of the 
slide ; the point blank range, therefore, increases 
when the slide is raised, and decreases when the 
slide is lowered ; for point blank range, both in 
theory and practice, means nothing more than that 
the object fired at is at the point of intersection 
between the line of sights and the line of flight of 
the bullet. The line of metal forms, with the line 
of fire, an angle more or less obtuse, which is called 
the angle of intersection. In order that the aim 
should be good, it is requisite that the two points 
determining the line of metal, and the object aimed 
at, should be in the same right line. 

The trajectory y or line of flight of the bullet ^ is 
the curve described by the bullet in the air, in its 
course from the barrel to the object aimed at. As 
long as the bullet is within the barrel, the trajectory 
is identical with the line of fire, but as soon as it 
has cleared the muzzle, the trajectory diverges from 
the Une of fire, and this divergence becomes greater 
the further the bullet is from the rifle. By raising 
the slide of the back sight, the muzzle of the rifle is 
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elevated, the trajectory of the bullet is raised, and 
the range increased. By lowering the slide of the 
back sight, the muzzle is depressed, the trajectory is 
lowered, and the range of the bullet is decreased* 
The line of fire, with a properly fitting bullet, is 
constantly above the trajectory, and is a tangent 
to the latter towards the muzzle of the piece. 

The line of fire , or projection^ and the line of 
metal, or aim, will be easily understood on reference 
to the diagrams ; but the trajectory, or line of 
flight of the bullet, will require further explanation, 
in order that the ca^ise of the bullet being drawn 
downwards may be clearly understood; and by 
what forces it is urged from its first direction, the 
line of fire, or projection. 

A body impelled into a state of motion by any 
given force, with no obstacle to interrupt it, or 
attractive force to draw it aside, would move for- 
ward, as a matter of necessity, from its property of 
inertia, in a straight line for ever. A bullet, there- 
fore, launched into space, in a certain direction, 
and endowed with a certain velocity by the force of 
the powder in the barrel, would continue to move 
on in the same direction, and with the same 
velocity, if new forces did not change or destroy the 
effect of the first. During its passage through the 
air, however, it is subjected to three difierent 
actions, all working together at the same time, 
namely — 

1. The Force of Projection first given to it. 

B 
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2. The Force of Gravity that draws it to ihe 

ground; and, 

3. The Resistance of the Air through which it 

passes. 

Now, in order to form a clear idea of the isub- 
ject, let us suppose, for instance, that the path of 
the bullet through the air is subjected alone to the 
influences of The Force of Projection^ and The 
Force of Gravity ; or, in other words, that the 
bullet travelled through a vacuum, or non-resisting 
medium. 

The velocity of the bullet, at the instant it 
leaves the barrel, is called the initial velocity. 
The impellant force, or force of projection, would, 
therefore, urge it on in a straight line, at a uniform 
velocity with that with which it left the rifle ; but 
the instant it leaves the barrel, the force of gravity, 
or the earth's attraction, commences work, and, 
during the whole time of its flight, is drawing it 
down to the ground, and that with an accelerated 
velocity. (See Gravity ^ Chap. I) 

Suppose, then, that a bullet starting from A 
(Plate, fig. 1) with a velocity of, for instance, 
seventy-five yards per second, and following the 
direction A B, the line of fire. The line A B, aa 
far as G, being marked off into four equal distances 
by D E F and G, representing seventy-five yards 
each, through which points the bullet would pass 
in one, two, three, and four seconds, if subjected 
alone to the force of projection. It must be evi- 
dent, however, from what has been said on the 



19 

subject of gravity J in the previous Chapter, that, by 
the time the bullet has reached the point D, it will 
have been attracted downwards a distance of one 
part; at E it will have been drawn down four 
palrts ; iett P, nine parts ; and so on until it has 
reached G, when it will have been drawn down to 
the horizontal line C, or point blank range, a dis- 
tance of sixteen parts from the line of fire. This 
being at the end of each second according to the 
square of the number of seconds, that is, the 
number multiplied by itself, as has been already 
explained. 

By this we find that the bullet traces, while 
under the action of gravity and the projectile 
force, a peculiar curve, called a parabola. We 
also find that this curve changes its form in pro- 
portion to the extent of the initial velocity; foi* 
if the velocity be greater, the curve will be less 
bent, that is, it will approach nearer to a straight 
line : but if the velocity be less, the curve, or path 
of the bullet through the air, will be more bent, 
that is, it will rise higher towards the centre* 
Thus it is that an alteration in the elevation of 
the rifle, or original direction of the bullet, modifies 
the form of the curve ; for, with a low velocity, the 
muzzle of the rifle requires to be elevated, and, 
with a high velocity, it requires to be depressed, 
in order to hit the same mark. All the different 
curves, however, that are traced by a bullet moving 
through space, are called parabolas, or parabolic 
curves. 
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By tracing a diagram similar to Fig. 1, but 
with a higher elevation, or line of fire, A B, and 
another with a lower elevation, it will be found 
that, — though the curve in the one will be more 
bent, and in the other nearer a straight line, — by 
drawing a perpendicular line from E down to the 
160 yards, it will divide each curve into two sym- 
metrical parts ; that is, if the plane containing the 
curve be bent back, taking the perpendicular line 
as the hinge, that portion of the curve lying on 
the right of E will exactly coincide with the por- 
tion of the curve situated on the left, and this will 
be found to be the case whatever the elevation 
may be. 

What has been said, however, is to be under- 
stood of projectiles moving in a non-resisting 
medium ; for when the resistance of the air, which 
is enormously great, is also considered, the path of 
the bullet deviates greatly from the parabola, and 
the determination of all the circumstances of its 
motion becomes one of the most complex and 
difficult problems in nature. 

The resistance [of the air, being the third influ- 
ence to which the bullet is subjected, will now 
be taken into account. 

When a moveable body is launched into space, 
it meets particles of air at every instant of its 
movement,, to which it yields part of its velocity, 
and,, as the resistance of the atmosphere is a con- 
stant force, the velocity of the bullet decreases 
every instant from the commencement of the 
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motion to the end. The speed of projection, or 
initial velocity, therefore, cannot be maintained 
the same in the atmosphere as in a non-resisting 
medium, for the resistance of the air unceasingly 
diminishes the velocity, and the curve represented 
by the bullet can no longer retain the true para- 
bolic form, since the distances A D, D E, E F, 
and E G, through which the bullet passes in a 
second of time each, instead of remaining equal, 
must be progressively shortened, and the trajec- 
tory raised in proportion to the range of the bullet ; 
see Fig. 2. 

Thus at leaving the muzzle of the barrel A, 
the bullet, endowed with its greatest velocity, will 
yield but little to the resistance of the atmosphere, 
and, apparently, but slightly to the action of 
gravity ; for at D, the end of the first second of 
time, the curvation of the trajectory will be very 
trifling. After another equal interval of time at 

E, the bullet having lost a portion of its first 
velocity, in consequence of the atmospheric resist- 
ance, gravity will have drawn it down four times 
as far as it had done during the first second of 
time before it has passed a space in length equal 
to the first, having only arrived in this interval at 
the point marked 120 yards ; and the curve, which 
the bullet will describe in this second interval of 
its motion, will generally possess a more marked 
curvation. After a third equal interval of time, 

F, the bullet having lost a still greater portion of 
its first velocity, in consequence of the continued 
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resistance of the atmospliere, gravity will have 
drawn it down nine times as far as it had done 
during the first second of time, A D, hefore it has 
passed a space equal to the second, D E, as it 
will only have reached the point marked 169 yards, 
and in this third interval the curve will possess a 
still greater curvation; and the greater will this 
curve be the nearer it is to the target or surface 
of the earth ; as may be seen on reference to the 
diagram. Fig. 2, which I have carefully drawn 
from actual measurement made on the field. 

This was accomplished by placing screens, made 
of tissue paper, of from two to three feet square 
each, at every twenty-five yards, just above the 
line of aim ; firing from a rest direct at the buU^s 
eye. Prom the rest to the spot where the bullet 
struck, a horizontal line was formed by marking it 
oflF under each screen ; and from this line the dis-^ 
tance was measured to the spot where the bullet 
passed through each screen; on its flight to the 
target. The length of the paper will not admit of 
the extent of the range, and height of the flight of 
tlie bullet, being drawn in correct proportions to 
one another; but, in the trajectory, the relative 
height of the bullet is given, at every twenty-five 
yards; the highest point of flight being twenty 
inches above the line of aim, and that a little in 
advance of the 126 yards. As rifles, from a combi- 
nation of circumstances alluded to elsewhere, do 
not all shoot alike strong, the height of their 
trajectories will not always be the same. 
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Por the space of 200 yards it is comparatively 
easy to make a diagram of the flight of a bullet 
through the air ; but the determination of the flight 
of a bullet through a non-resisting medium becomes 
a more difl&cult matter ; the diagram, Fig. 1, must, 
therefore, be taken as an approximation only, suffi- 
ciently close, however, to give a general idea, com- 
paring it with Fig. 2, of how much a bullet is 
retarded by the resistance of the atmosphere. 

Dr. Hutton, the celebrated mathematician, found, 
by experiments, that the resistance of the air 
amounts to near 100 times the weight of the bullet, 
viz. : when it moved with a velocity of 2000 feet 
per second ; and as bullets sometimes move with a 
velocity of from 2000 to 3000 feet per second, on 
leaving the muzzle, the resistance of the air may 
be easily conceived to be much greater ; as the 
resistance of the air increases according as the 
initial velocity of the bullet is greater. Daniel 
Bernoulli, another eminent mathematician, proved 
that a ball that ascends only 7,819 feet in the air, 
would have ascended 58,750 feet in vacuo, being 
nearly eight times as high. With such facts as 
these before us, there need be no difficulty in under- 
standing why the trajectory in Fig. 1, is so much 
lower and longer than in Fig. 2, although both are 
but approximations, the length of the paper not 
allowing the real proportions to be given. 

In fact, all experiments agree in proving that 
the air oflfers very great resistance to the swift 
motions of military projectiles, and that the track 
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described in the atmosphere, by the flight of even 
the heaviest shot, is not a true parabola, nor any- 
thing near it, except when they are projected with 
very small yelodties. This cannot, for a moment, 
be doubted by any one who, in a proper situation, 
views the flight of stones, arrows, or even shells, 
thrown to any considerable distance ; for they are 
seen to descend through a curve manifestly shorter 
and more inclined to the horizon than that in which 
ihey ascended, and the highest point of their flight, 
or vertex of the curve, is much nearer to the place 
where they fall on the ground, than to that from 
which they were at first discharged. 
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Ghaptee III. 



ON GUNPOWDER. 



Its Theory and Properties — Force or Pressure— Velocity of the 
Plame— A Gradually Increased Impulse Necessary — Proper 
Quality and Quantity for a Charge. 

It is a very common, though erroneous opinion, 
that fine-grain gunpowder is necessarily the strong- 
est, and, as a matter of course, the best adapted for 
rifle shooting. Nothing, however, can be further 
from the truth, and the reason I shall endeavour 
to explain. 

It is well known that gunpowder is composed 
of charcoal, sulphur, and saltpetre. Erom experi- 
ments which have been made, with great care, the 
following properties may be deduced : — 1. A certain 
degree of heat is requisite to set fire to the com- 
bustible bodies, and decompose the saltpetre. 2. 
The degree of heat must be increased in proportion 
to the rarefaction of the surrounding air. 3. The 
decomposition of the saltpetre beLug always pro- 
gressive, the more intimate the mixture, and the 
juster the proportion of the combustible ingredients, 
the sooner will it be effected. 4. In the decompo- 
sition of saltpetre, a permanent elastic fluid is 
generated. 
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There seems to be nothing in the fabric of gun- 
powder that can alter any of the properties of the 
constituent parts, taken either individually or col- 
lectively. The necessity of having a combustible 
body capable of producing the total and almost 
instantaneous decomposition of the saltpetre, makes 
sulphur and charcoal requisite ingredients : sulphur, 
because it easily takes fire, and propagates the 
inflammation, though the heat it produces is not 
suflSlcient to decompose the ^ saltpetre : charcoal, 
because its inflammation, as well as the propagation 
of fire into all its parts, being slower, it acquires, 
when it becomes red-hot, a stronger degree of heat 
than the sulphur, and is therefore more capable 
of producing the entire decomposition of the salt- 
petre. 

Pired gunpowder preserves constantly the pro- 
perties remarked in the combination of its ingre- 
dients ; modified, nevertheless, by the exactness of 
the mixture, the size of the grains, and other cir- 
cumstances that will be pointed out. 

All degrees of heat are not suflSlcient to fire 
powder, as may be proved by throwing several 
grains near hot coals. The burning of the grains 
contiguous to the coals will be so instantaneous, as 
not to be distinguishable from the inflammation of 
the sulphur; but the grains at a little distance 
from the coals will emit, after some time, a small, 
blue, lambent flame, which at length becomes 
brighter ; the intenseness of the fire increases, and 
the gradual destruction of the saltpetre is clearjy 



27 

discernible ; some of the grains are constimed, 
while in others the blue flame disappears without 
producing their destruction : at length the more 
distant grains become warm, without emitting any 
flame, or being consumed. This may be exemplified 
by putting some large grains on an iron plate, 
which may be put near to, or drawn back from the 
fire, in order to give it diflPerent degrees of heat ; or 
by directing upon them the solar rays, united by 
means of a convex glass, as different degrees of heat 
may be produced by augmenting or diminishing 
the circle formed by the re-union of the rays. 

These experiments prove that gunpowder, like 
other combustible bodies, may become hot or 
inflamed, without being in the same instant con- 
sumed. It is necessary, therefore, to distinguish 
between the inflammation and the final destruction 
of each grain ; for fire, when applied to two grains 
of different sizes, does not always cause any aetmble 
difference in their destruction ; yet there is a great 
difference in the force of two equal quantities of 
powder, made with the same proportion of ingre- 
dients, of the same quality, but differently granu- 
lated. 

The following experiment will prove that the 
degree of heat to fire powder should be greater in 
proportion to the rarefaqtion of the surrounding 
air : — 

To the plate of a pneumatic machine, let a thin 
thimble of beaten brass be joined with the c6nvexity 
upwards, and an opening made below leading into 
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the cavity of the thimhle. Pit a moveahle ring, 
about a quarter of an inch broad, round the thimble, 
80 that on covering the convex end of the thimble 
with powder, part may fall on the ring. Then if a 
rod of iron, with a head to fit the thimble, made 
red-hot, be introduced into the cavity of the thim- 
ble, when covered with powder, in the opeii air, 
the powder will instantly explode ; but if a glass 
receiver be placed upon the plate, and the tnr in 
part exhcmatedj and the hot iron be applied, the 
explosion of the powder will not be so sudden as 
before, and part of that on the ring will remain 
unaffected by the heat, in proportion to the quantity 
of air left in the receiver. When the air is quite 
exhausted, the powder upon the thimble will liquefy 
before it takes fire, after having emitted several 
ebulUtions, then explode at once, and cover with its 
fiiame the powder upon the ring : this will, never- 
theless, not liquefy, and a part of it will remain on 
the ring and plate, where it will be pushed by the 
blast. 

This proves that the powder upon the ring, 
being in a very rarefied medium, does not bum 
though surrounded by the flame of the fired powder. 
In this case, the fired powder spreading itself on all 
sides in the receiver, which is much larger than the 
space occupied by the powder, the grains that 
remain unfired are only surrounded by a part of 
the flame. If the receiver were filled with powder, 
the fire, enclosed in a smaller space, would be more 
intense, but the quantity of fired powder would be 



29 

proportioned to the rarefaction of the atmospheric 
air contained between the grains. 

Haying ascertained the first two properties, it 
remains to demonstrate, that when fire is applied 
to grains of powder, the inflammation of the con- 
tiguous grains, and the destruction of each indi- 
vidual grain, takes place progressively ; and that the 
velocity with which fire spreads itself on all sides to 
inflame the contiguous grains, is greater than that 
with which it penetrates into the substance of each 
grain. It is too obvious to need insisting on, that 
aU motion, however rapid or short it may be, takes 
up a certain time ; though to us, from the shortness 
of its duration, it appears instantaneous; conse- 
quently, the inflammation and entire destruction of 
powder produced by the action of fire, communis 
eating itself to everything around, like rays from a 
centre, must necessarily take place in a deter- 
mined space of time ; which varies according to the 
strength of the fire, the proportion of the ingre- 
dients, the nicety of the mixture, and the size of the 
grains. 

When a sufficient degree of fire is applied to one 
grain of powder, it first acts upon the surface, and 
then penetrates towards the centre. As the surfiice 
bums, a flame is excited which catches the nearest 
grains, if the degree of heat be sufficient, and the 
surroimding air not too much rarefied. In the 
meantime, the fire which attacked the first grain, 
continues its action towards the centre till it be 
totally consumed. There are then two distinct 



30 

lu^tions in the inflammation and the total consump- 
tion of powder: the first is the expansion of the 
inflamed fluid, which, spreading itself from the 
surface of the burning grains, surrounds the con- 
tiguous ones : the second is the penetration of the 
fire from the surface of each grain towards its 
centre. But the flame always spreads with more 
rapidity between the intervails of the other grains^ 
than it penetrates towards the centre of each grain. 

The following observation will prove that a 
determined time is requisite for the consumption 
of each grain. Make, of the common mixture, to 
be had at the powder mills, some large grains of 
powder, or balls, varying from one inch to a quarter 
of an inch in diameter ; dry, and set fire to them : 
it will then be seen that the fire penetrates from 
the surface to the centre, in a longer or shorter 
space of time according to the size of the grains ; 
so that, if there be no difference between these large 
grains and common ones than in size, it may fairly 
be inferred, from analogy, that the smallest grains 
that are made must require a certain space of time, 
to consume, however short it may be. It is like- 
wise clear, that the flame, in spreading itself fronl 
the burning grains to the contiguous ones, takes 
up a certain space of time ; as may be exemplified 
by setting fire to a train of powder. 

It may then be considered as proved, that the 
spreads itself between the intervals of the 
ins, and penetrates from the surface to 
of each grain progressively. 
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But it is not sufficient to haye proyed that the 
burning of each grain, and the inflammation of the 
contiguous ones, are progressiye; it is necessary 
further to show, that the actiyity with which fire 
spreads itself between the interstices of the grains, 
is greater than that with which it penetrates from 
the surface toward the centre of each grain. If we 
consider that the inflamed fluid, in passing between 
the grains, meets no other resistance than the 
common air, which is easily penetrated, by reason 
of its rarefaction ; and that the fire, in insinuating 
itself from the surface toward the centre of the 
grain, must pass through a substance much more 
dense; it is eyident, that the resistance in the 
second case being greater than in the first, the 
fire must consequently be slower in its progress. 

The foUowing experiment wiU serye in proof of 
this assertion. Let a short piece of barrel, say 
eight or ten inches, with one end plugged up, be 
filled with powder to the muzzle : on applying fire 
to it, the barrel will instantly empty itself, with an 
explosion. Let it be again fiUed with the same 
qua/ntity of powder well compressed, so that the 
interstices between the grains may be as smaU as 
possible, and form, as it were, a solid body ; the 
time that the barrel will now take to empty itself 
will be sensibly longer than before. 

The great yelocity with which the inflamed fluid 
passes from the muzzle to the breech of the piece of 
barrel, between the interstices of the grains, is ob- 
seryablein the first experiment ; and, in the second. 
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lu^tions in the inflammation and the total consmnp- 
tion of powder : the first is the expansion of the 
inflamed fluid, which, spreading itself from the 
surface of the huming grains, surrounds the con- 
tiguous ones : the second is the penetration of the 
fire from the surface of each grain towards its 
centre. But the flame always spreads with more 
rapidity hetween the intervds of the other grains, 
than it penetrates towards the centre of each grain. 

The following ohservation will prove that a 
determined time is requisite for the consumption 
of each grain. Make, of the conmion mixture, to 
he had at the powder mills, some large grains of 
powder, or halls, varying from one inch to a quarter 
of an inch in diameter ; dry, and set fire to them : 
it will then he seen that the fire penetrates from 
the surface to the centre, in a longer or shorter 
space of time according to the size of the grains ; 
so that, if there he no diflference hetween these large 
grains and common ones than in size, it may fairly 
he inferred, from analogy, that the smallest grains 
that are made must require a certain space of time, 
to consume, however short it may he. It is like- 
wise clear, that the flame, in spreading itself fronl 
the huming grains to the contiguous ones, takes 
up a certain space of time ; as may he exemplified 
hy setting fire to a train of powder. 

It may then be considered as proved, that the 
fire both spreads itself hetween the intervals of the 
other grains, and penetrates from the surface to 
the centre of each grain progressively. 
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But it is not sufficient to haye proyed that the 
burning of each grain, and the inflammation of the 
contiguous ones, are progressiye; it is necessary 
further to show, that the actiyity with which fire 
spreads itself between the interstices of the grains, 
is greater than that with which it penetrates from 
the surface toward the centre of each grain. If we 
consider that the inflamed fluid, in passing between 
the grains, meets no other resistance than the 
common air, which is easily penetrated, by reason 
of its rarefaction ; and that the fire, in insinuating 
itself from the surface toward the centre of the 
grain, must pass through a substance much more 
dense; it is eyident, that the resistance in the 
second case being greater than in the first, the 
fire must consequently be slower in its progress. 

The following experiment will serye in proof of 
this assertion. Let a short piece of barrel, say 
eight or ten inches, with one end plugged up, be 
filled with powder to the muzzle : on applying fire 
to it, the barrel will instantly empty itself, with an 
explosion. Let it be again fiUed with the same 
qua/ntity of powder well compressed, so that the 
interstices between the grains may be as small as 
possible, and form, as it were, a solid body ; the 
time that the barrel will now take to empty itself 
wiU be sensibly longer than before. 

The great yelocity with which the inflamed fluid 
passes from the muzzle to the breech of the piece of 
barrel, between the interstices of the grains, is ob- 
seryable'in the first experiment ; and, in the second, 
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lu^tions in the inflammation and the total consump- 
tion of powder : the first is the expansion of the 
inflamed fluid, which, spreading itself from the 
surface of the burning grains, surrounds the con- 
tiguous ones : the second is the penetration of the 
fire from the surface of each grain towards its 
centre. But the flame always spreads with more 
rapidity between the intervals of the other grains^ 
than it penetrates towards the centre of each grain. 

The following observation will prove that a 
determined time is requisite for the consumption 
of each grain. Make, of the common mixture, to 
be had at the powder mills, some large grains of 
powder, or balls, varying from one inch to a quarter 
of an inch in diameter ; dry, and set fire to them : 
it will then be seen that the fire penetrates from 
the surface to the centre, in a longer or shorter 
space of time according to the size of the grains ; 
so that, if there be no difference between these large 
grains and common ones than in size, it may fairly 
be inferred, from analogy, that the smallest grains 
that are made must require a certain space of time, 
to consume, however short it may be. It is like- 
wise clear, that the flame, in spreading itself fronl 
the burning grains to the contiguous ones, takes 
up a certain space of time ; as may be exemplified 
by setting fire to a train of powder. 

It may then be considered as proved, that the 
fire both spreads itself between the intervals of the 
other grains, and penetrates from the surface to 
the centre of each grain progressively. 
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But it is not sufficient to haye proved that the 
burning of each grain, and the inflammation of the 
contiguous ones, are progressive; it is necessary 
farther to show, that the activity with which fire 
spreads itself between the interstices of the grains, 
is greater than that with which it penetrates from 
the surface toward the centre of each grain. If we 
consider that the inflamed fluid, in passing between 
the grains, meets no other resistance than the 
common air, which is easily penetrated, by reason 
of its rarefaction ; and that the fire, in insinuating 
itself from the surface toward the centre of the 
grain, must pass through a substance much more 
dense; it is evident, that the resistance in the 
second case being greater than in the first, the 
fire must consequently be slower in its progress. 

The foUowing experiment wiU serve in proof of 
this assertion. Let a short piece of barrel, say 
eight or ten inches, with one end plugged up, be 
filled Mdth powder to the muzzle : on applying fire 
to it, the barrel will instantly empty itself, with an 
explosion. Let it be again fiUed with the same 
qua/ntity of powder well compressed, so that the 
interstices between the grains may be as smaU as 
possible, and form, as it were, a solid body ; the 
time that the barrel will now take to empty itself 
wiU be sensibly longer than before. 

The great velocity with which the inflamed fluid 
passes from the muzzle to the breech of the piece of 
barrel, between the interstices of the grains, is ob- 
servable' in the first experiment ; and, in the second. 
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it is seen how much this velocity, from the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fol- 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggregate, and 
produce, at the first instant, the infiammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the facility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permcment elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the different 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flatne at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. E/obins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while the fla/me 
occupies only the same space as the powder did 
before it wa>s fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 

c 
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it is seen how much this velocity, from the neces- 
sity of penetrating the powder itself, is retarded. 

Erom the three preceding paragraphs, the fol- 
lowing principles axe deducible :-l. That in bum- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggregate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the facility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a pemument elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the diflFerent 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flatne at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. B/obins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while the fla/me 
occupies only the same space as the powder did 
before it wa>s fired, is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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it is seen how much this Telocity, from the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fol- 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggregate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the facility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or ranmied 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a perma/nent elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the diflferent 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup* 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while the flame 
occupies only the same space as the powder did 
be/ore it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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it is seen how much this velocity, firom the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fcd-^ 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggr^ate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the fetcility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permcment elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the diflferent 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while thefla/me 
occupies only the same space as the powder did 
before it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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it is seen how much this velocity, firom the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fol- 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consimied in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggr^ate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the fetcility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permanent elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the diflferent 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup* 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while thefia/me 
occupies only the scmie space as the powder did 
before it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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it is seen how much this velocity, firom the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fcd- 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consimied in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggr^ate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the fetcility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permcment elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the different 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while thejlame 
occupies only the sa/me space as the powder did 
before it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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it is seen how much this velocity, firom the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fol- 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller wiU be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggregate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the facility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permanent elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the different 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while the flame 
occupies only the scmie space as the powder did 
before it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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it is seen how much this velocity, firom the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fed- 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggregate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the fieusility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permcment elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the different 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while thefia/me 
occupies only the scmie space as the powder did 
before it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It vrill 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 

c 



32 

it is seen how much this velocity, firom the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fcd- 
lowing principles are deducible : — 1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggr^ate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the fetcility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permanent elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the diflferent 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while the jlame 
occupies only the scmie space as the powder did 
before it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 

c 
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it is seen how much this velocity, firom the neces- 
sity of penetrating the powder itself, is retarded. 

From the three preceding paragraphs, the fed- 
lowing principles are deducible : — ^1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consimied in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggr^ate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the facility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a perma/nent elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the diflferent 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. Robins was in error with regard to the heat of 
the flame : that it is in fact double what he sup* 
posed it to be ; and, therefore, that the strength of 
inflB.med gunpowder, when fired, or while the flame 
occupies only the scmie space as the powder did 
before it was fired^ is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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it is seen how much this velocity, from the neces- 
sity of penetrating the powder itself, is retardecL 

From the three preceding paragraphs, the fol- 
lowing principles are deducible : — ^1. That in burn- 
ing two equal quantities of powder, made of the 
same composition, but differently granulated, the 
smaller will be consumed in less time than the 
larger ; because the grains being smaller, present 
to the fire a greater surface in the aggregate, and 
produce, at the first instant, the inflammation of 
a greater quantity of matter ; which is consumed 
so much sooner, as the fire has less space to pass 
through from the surface to the centre of each 
grain. 2. That this depends not only upon the 
size of the grains, but also upon the feu^ility with 
which the fire passes between them. On the other 
hand, the grains should not be too small, or rammed 
down tightly ; for then the interstices will be so 
diminished, as to admit the flame to pass with 
difficulty ; and they will be so compact, as to form, 
as it were, a solid body. 

Experiments, of a character too complex to be 
introduced here, prove, that from fired gunpowder 
a permanent elastic fluid is produced in great quan- 
tity, upon which depends its principle force. The 
quantity of this fluid is always in proportion to the 
quantity of saltpetre which is contained in the 
powder, since it alone produces the fluid ; as sul- 
phur and charcoal, when burned, produce none. 
By burning different quantities of powder, of the 
same or different qualities, under the receiver of 
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the pneumatic machine ; exhausting the air to the 
same degree in each experiment, and observing 
the apparent fixed point of a mercurial gage, it 
would be seen that it sensibly falls or rises in 
proportion to the saltpetre contained in the different 
quantities of powder. 

According to Mr. Robins, the force of fired 
gunpowder is about 1000 times the strength or 
elasticity of common air, or a thousand times 
stronger than the pressure of the atmosphere. The 
pressure of the atmosphere is about 15 lbs. on every 
square inch, and, therefore, 1000 times this, or 
15,000 lbs., is the force or pressure of the flame at 
the moment of explosion, upon a square inch, which 
is equivalent to six tons and a half. But Dr. 
Hutton afterwards found, by his experiments, that 
Mr. B/obins was in error with regard to the heat of 
the flame : that it is in fact double what he sup- 
posed it to be ; and, therefore, that the strength of 
inflamed gunpowder, when fired, or while the flcmie 
occupies only the so/me space as the powder did 
before it wa^s firedy is, on a medium, about 2,000 
times stronger than the elasticity of common air, 
or 2000 times the pressure of the atmosphere; 
being equivalent to 13 tons on the square inch. 
From experiments which were made in 1815 and 
1816, and also at a subsequent period, it appears 
that the pressure is somewhat higher than 2000 
atmospheres, though not a great deal. It will 
be found, however, that very erroneous notions, 
on this subject, have been promulgated by various 
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writers, even so late as 1858. One says that the 
force is equal to 2000 pounds ; a second states 
that it is as much as 75,000 lbs., or 33 tons ; and a 
third, writing on Gunnery, has the hardihood to 
assert, that it is seven times greater than Hutton 
found it to be ! 

The common air that is within and between 
the grains of gunpowder, in a charge, contributes 
likewise, by its heated expansion, to the force of 
the powder when fired. Its absolute force might 
be easily determined, . though it is small compared 
with the elasticity of the permanent fluid generated 
from the powder. It is quite enough, however, 
to show the rifleman the folly of ramming the 
charge down tightly^ by which means all the air is 
forced out. The diminution of the range of fire 
arms, when heated by frequent discharges, or when 
the air of the atmosphere is more rarefied, ought 
not to be attributed to less elasticity in the air, 
as some do, but rather to the second property 
of powder, where, being fired in a rarer medium, 
less takes fire, though the same quantity be used, 
and hence the range is shortened, as is clearly 
proved elsewhere. 

Powder, however well dried and fabricated it 
may have been, loses its strength when allowed to 
become damp. If daily observations on powder, put 
into damp magazines, and carefully preserved in 
barrels, are not sufiicient to establish this fact, the 
following experiment will render it incontestable. 
Let a quantity of well dried powder be nicely 
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\reighed, and put into a close room, where the air 
is temperate, and seemingly dry, and be left for six 
or eight hours ; on carefully weighing it again, its 
weight will be found to be sensibly increased. This 
same powder, exposed to an air loaded with vapour, 
acquires much additional weight in a short time. 
Now, the increase of the weight being proportional 
to the quantity of vapour contained in the atmos- 
phere, and to the length of time that the powder is 
exposed to it, it follows, that powder easily attracts 
moisture. Wherefore, if a degree of heat, sufficient 
only to fire dry powder be applied to powder that is 
damp, the moisture will oppose the action of the 
fire, and the grains either will not take fire at all, 
or their inflammation will be slower. Thus, as the 
fire will spread more slowly, fewer grains will bum, 
and the penetration of the fire from the surface to 
the centre of each grain, and consequently their con- 
sumption, will require more time. Whence it may 
be concluded, that all degrees of moisture diminish 
the force of powder, and that the common say- 
ing, " Keep your poioder dry^'* has more scientific 
meaning in it than many, who perhaps unthinkingly 
use it, even dream of. 

The explosive sound of fired gunpowder is caused 
by the rapid derangement of air in the combustibles 
and the shock of striking upon the volume of the 
external atmosphere. The explosion is, indeed, a 
chymical process, in which a tangible material 
suddenly vanishes into air, and is no more seen. 
The velocity of movement in the flame, as it rushes 
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through the barrel, is an immediate eonsequeiice of 
the sudden disengagement of the confined air, and, 
when no bullet or other body is placed before it, is 
caLculated to be at the rate of 7000 feet in a second, 
or little less than 79 miles per minute. 

From what has been said it will be seen, that, 
when fire has been communicated to the charge by 
the nippled vent, all the parts of the charge are not 
ignited simultaneously^ as many believe, but succes- 
sively, for only a portion of the powder is at first 
inflamed. As the combustion proceeds, however, 
the powder is decomposed, and produces both 
gaseous and solid bodies ; and as the gaseous parts 
have a tendency to fill a much larger space than 
that occupied by the powder before inflammation, 
they seek an outlet where there is least opposition. 
This outlet, unless the barrel be faulty, is the place 
occupied by the bullet; the gases, therefore, act 
forcibly on it, and compel it to exchange its state 
of rest for one of a very rapidly increasing motion, 
as it is not until the bullet has traversed a consi- 
derable portion of the bore of the barrel, that it is 
subjected to the greatest action of the powder, by 
the accumulation of the gases. This propelling 
force, increased by the successive inflammation of 
the other parts of the charge, thus acts upon the 
buUet with a continually increasing urging force, 
and continues to do so {if the quality and quantity 
of the powder^ and the barrel j have a right propor^^ 
tion to each otherj, until just before it leaves the 
muzzle, when it is at its greatest velocity. 
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The explosion of fine-grain gunpowder being 
so rapid, the expansion of the gases is so quick, 
that the whole power is generated and has reached 
its highest point before the buUet can be much 
more than halfway out of the barrel, leaving it 
without any increasing propellant power, than that 
which has been already generated, to contend with 
the column of air in the remaining part of the 
barrel, which must be condensed before the bullet 
can leave the muzzle, and which also causes a very 
dangerous recoil. The consequence of this is, 
that a high speed is quickly generated, to be 
again quickly reduced to a lower velocity by the 
opposition of the air in the other part of the barrel, 
as well as by the friction of the bullet. It is in 
fact too quick to be beneficial ; it kicks the bullet, 
as it were, out of the barrel, and does not com- 
municate to it the momentum which the bullet 
would otherwise receive, if the impulse were 
graduated. 

This graduated impulse may, however, be ob- 
tained by using a powder of a larger grain, for, as 
it does not explode so rapidly, it would generate 
a power, expanding from breech to muzzle, increas- 
ing the velocity of the bullet on a graduated scale 
by the accumulation of the powder gases, until 
it obtained the highest, or maximum, velocity as 
it left the muzzle ; for, as we have seen, the dura- 
tion of the explosion, or the period during which 
a continuous generating of force is obtained, is 
dependent upon the size or quantity of matter in 
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each individual grain, and, therefore the com- 
bustion of the whole quantity will be lengthened or 
shortened, as the grains are larger or smaller. 

As very fine gunpowder is too quick to be 
beneficial, unless in very short barrels^ a mistake 
may be made, on the other hand, by selecting 
a powder too coarse in grain for the length and 
calibre of the barrel to be used, as all the force 
which such a powder is capable of generating 
would not have reached its highest point before 
the bullet had left the muzzle of the piece, and, 
consequently, a part of the powder would be 
expeUed without being consumed. The grand 
secret, therefore, in projectile force, consists in a 
modification of the granulation between the two 
extremes, in order to suit the capacity of the barrel ; 
and this can only be accomplished by selecting 
a powder that, as I shall presently show, will have 
generated all its explosive force, and created its 
greatest power, just as the bullet is leaving the 
muzzle. The first and greatest principle is, to 
arrange so as not to obtain too great a velocity at 
the first move of the bullet, for, as experience as 
well as philosophy teaches us, a body cannot be 
forced from a state of rest into a high state of 
motion in an instant, as it were, but a portion 
of time must elapse, however short it may be. 

The manufacturers of gunpowder have, for a 
considerable time, been in the habit of preparing 
a powder specifically for rifle practice, which is 
known in the shops as rifle powder; and as all 
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barrels have a size of grain, and quality, that will 
suit them best, one of these may be better suited 
for a certain barrel than the others. In order to 
prove this, procure a small quantity of each, and 
give them a fair trial by firing, from a rest, a dozen 
rounds, or more, out of each parcel, on the same 
day, so that the firing may be made, as nearly as 
possible, under the same circumstances, with regard 
to atmosphere, &c. ; the rifle being thoroughly 
cleaned after firing with each sort of powder. In 
firing, the rifleman should take his stand, say at 
300 or 400 yards from the mound or butt against 
which he fires ; and, with the 200 yards sight up, 
he should aim at the bull's eye, so that the bullets 
may strike the ground before they reach the target. 
The marker, who may be standing on one side 
sufficiently out of danger, can then run across and 
place marks where the bullets strike. When the 
firing with each sort of powder is over, measure 
the ranges, and enter them in a memorandum 
book, for the purpose of comparison, and whatever 
powder causes the buUets to range farthest, and 
closest together, may be considered the best for that 
particular barrel and buUet. 

These experiments, should, of course, be made 
where there can be no danger — on the sea shore, 
against a high mound, rocks, &c. Those riflemen 
however, who may have the benefit of a very large 
target, say from 12 to 18 feet square, may fire direct 
at it, and the powder that causes the bull its to 
range highest and closest on the target may be fixed 
on as the best and fittest for that barrel. 
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With regard to the qao/iiity o( powder for eadi 
charge, that can oiilj be regulated hj ezpaienoe. 
It must be sTiifiHent, but not superabundant, far 
it is easily proved that beyond a certain limit, 
different in rides of dLtfer«Lt proportions^ the in- 
crease of the charge has a bad effect on the precision 
of the fire, and range of the bullet. It is, therefore, 
of importance to determine for each rifle, a charge 
in proportion to its length and calibre; and this 
proportion will be governed by the size of the grain 
and quality, and the resistance off«ed to its expan- 
sion by the inertia of the bullet ; as no more than 
a certain quantity can be effecticely consimied in 
any rifle. In fact, the best amount for the charge 
wiU be found to be the letut quantity that sends 
all the bullets/!?/-/ A^«/ and nearest to one point ; or, 
in other words, that keeps them closest together ; 
the principal object being to obtain the greatest 
result with the least means. When, by repeated 
experiments, it has been ascertained what sort of 
powder, and what amount of charge, is the best 
calculated to effect this, adhere to the same on 
all occasions, and at all ranges, especially when 
competing for prizes, as the rifleman will then know 
what he has to depend upon, when a trial of skill 
takes place. 
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Chapteb IV. 



ON THB SBLEOTION OF A BIFLB, OB aiTINa AN OBDBB 

FOB ONE TO BB MADE. 



Calibre, or Size of the Bore — ^Length of the Barrel — Kippk 
Grooves — Number — Degree of Spiral — Lock — Triggei 
Stock — Ramrod — Sights — Breech-loaders — Double-barrels— 
— Bullet — Lubricator. 

A Great deal has been said about the Minie rifle. 
We have had no such weapon ; it is quite a mis- 
nomer ; and, what is more surprising, the name is 
often made use of by those who ought to know 
better. There is what is called the Minie bullet, it 
is true, and a great deal of good shooting has been 
made with it (compared with the old spherical ball), 
but its success has been entirely owing to its prac- 
tice being in direct opposition to the theory of its 
inventor! He tells us that the cup or plug is 
driven in. Practice replies that it is no such thing ; 
and practice is, in this case, the soldier's friend. 
If the plugs and cavities were so constructed — ^that 
is, if they were made a little more cylindrical in 
form, so as to permit of the plugs being actually 
driven in by the force of the explosion, the most 
frightful consequences would be the result ; for the 
cup or plug would not stop at the bottom of the 
cavity, and there resist the powerful agent that 
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drove it thither, but the fore part of the bullet — 
plug and all — ^would often give way, and be carried 
off by the tremendous force of the gases, leaving 
the cylindrical portion of the bullet sticking fast in 
the barrel, and the soldier helplessly exposed to the 
enemy's fire, without his being able to load and fire 
another shot. It is, indeed, fortunate for him, that 
the " Minie " system is a fallacy ; for were it other- 
wise, nothing but disaster would attend our arms. 
This is no mere theory, but a fact, which is sup- 
ported by the strongest experimental evidence, and 
which the want of space alone prevents my now 
placing fully before the reader ; for it is melancholy, 
to think, that this most absurd theory, still finds 
believers, even among the Instructors of the British 
Army ! 

In the selection of a rifle, or in giving an order 
for one to be made, there are two important points 
to be attended to ; namely, the bore of the barrel, 
and the nipple. 

To be suitable for government ammunition, the 
barrel should be exactly 577-thousandth parts of 
an inch in the diameter of the bore. And I 
would recommend that the bore be made the same 
diameter &om end to end, or, as some call it, a true 
cylinder. Its exact size, measured in this manner, 
should be insisted on ; taking the government 
standard as a proof ; for though it is what is tech- 
nically called a 24-bore (that is, the diameter of a 
spherical ball weighing 24 to the pound) gun- 
makers' gauges do not always agree in their size, 
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as may be easily proved The cause of this dis- 
crepancy arises firom the farct that many of the 
gunmakers' gauges are not made according to any 
recognized authority; but are simply what they 
have been in the habit of using in their various 
establishments for a length of time. 

The length of the barrel of the military rifle for 
Rifle regiments, is two feet nine inches ; but even 
two feet six will be found to be quite sufficient, if 
the charge, in quantity, and quality, is carefoUy 
attended to ; for, as I have shown in Chapter III., 
it matters not what the length of the barrel may 
be, if the aize of the grain, and the qnantity of 
powder, is not suited to its capacity. 

The length of the barrel of the Enfield Rifle 
Musket is three feet three inches, but that musket 
is intended, with its bayonet, to be used as a pike, 
in charging ; the extra length of the barrel adding 
nothing to its shooting qualities. 

The nipple ought to be the same size as the 
military one, in order that the Government per- 
cussion caps may fit properly. 

I am an advocate for a somewhat heavy rifle, as 
the shooting with such a weapon is always more 
steady, with less recoil ; particularly if the weight 
of the metal is judiciously accumulated behind and 
immediately surrounding the breech. At the same 
time it should not be too heavy. If too light, the 
rifleman would experience an insurmountable re- 
coil ; if too heavy, it would be difficult to manage, 
and, besides its weight, which would no longer be 
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in a ratio with the average strength of riflemen, 
would render its carriage impossible during a long 
march, or a campaign. The barrel of one I am 
now about to describe is 2 ft. 6 in. in length ; 
weight 5^ lbs. The bore is exactly half an inch 
in diameter; a size which the great majority of 
our practical marksmen agree now in recommend- 
ing. I am not favourable to four grooves, for this 
reason : when the bullet leaves the muzzle of the 
piece, it is made by the force of the explosion nearly 
square, or four-sided, especially if the grooves are 
deep, causing a considerable amount of extra Mc- 
tion, and, consequently, retardation, by its grinding 
motion, while passing through the air. I have 
therefore fixed on five, though, from my style of 
grooving, many have supposed the barrel to be a 
smooth-bore. 

In order to understand the mode of grooving 
thoroughly, I must ask the reader to draw for 
himself, on as large a scale as he pleases for the 
sake of distinctness, the geometrical figure called a 
pentagon. Then, in the centre, let him draw a 
circle, so that its edges may just totich the side of 

Fig. 1. Fig. 2. the figure. This circle 

©is to represent the end 
ofthebuUet. The next 
process is to round off 
the angles of the figure 
to rather less than a third of their original depth, 
when they will appear to be broad, shallow grooves, 
somewhat like the second diagram above ; the first 
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diagram representing the figure before the angles 
were rounded off. 

The twist of the spiral is at the rate of one turn 
in five feet, which generates a rotatory motion quite 
sufficient for a range of one mile, for, as there is 
little Motion, comparatively speaking, to retard the 
progress of the bullet in the barrel, it proceeds with 
greater velocity after leaving the muzzle, thus ren- 
dering a less amount of twist necessary than in a 
barrel having more friction. 

Taking into consideration all the experiments 
I have made myself, all I have witnessed in other 
quarters, and all the experimental reports I have 
read on the subject, this is the mode of grooving 
which I still prefer, and which I recommended to 
our authorities in the autumn of 1863, and again 
inl866. I have loaded and fired hundreds of rounds 
firom such a barrel without the slightest trouble, 
the last bullet going down as easily as the first ; in 
fact, a glance at the diagram wiU show any man 
conversant with the subject that there can be no 
friction that cannot be overcome by merely pressing 
the ramrod gently and steadily down, so that the 
shape of the bullet cannot be destroyed, nor the 
powder caked, by the bullet being jammed down 
upon it. 

This mode of grooving requires only attention 
on the part of the workman, without which any 
sort of grooving becomes worse than useless, disap- 
pointing and deceiving the man who pays a high 
price for a showy and, said to be, superior weapon. 



Tlu^ cutter fibovdd be jnac a fiffck of tiie mcuiufisr- 
ffnfif: of tlu^ horf^ and verr fiLaUo^. and caze taken 
not to 20 M df^ 2W t» affi>ct ijie Ibre points of tlie 
oiriipiial «iar&i!e wiiere tlie bxdlet ^ aeeo. to touch 
the nidesij ]eamns the boce widuxEt aziy diacp cdgo. 

The above » the descrrptiaii of a &Tocmte liflc 
barrel which I keep for prirate use ; those, hon evert 
who propose joraiTig Volimteer Bifle Corps most be 
prorided, as I hare alreadr stated, with one haring 
a di^r^ '577 inch in diameter, in ofder to admit of 
the GrOTermnent amnmnition being used, in case of 
actual inrasion. That ererr indiridoal of a Rifle 
Corps shofdd be tied down to the present srstcm erf 
grooving, if a better can be had, so as to allow erf 
easier loading, and to prevent fouling, seems to be 
inconsistent with the spirit of improTement which 
has lately been so publicly recognised and rewarded ; 
and, therefore, the mode of grooving which I here 
recommend (or a better, if it can be fonnd), will, 
no doubt, be allowed, provided the bore is made 
'677* Pour hundred of these rifles have already 
been made, and the shooting ^th them has been 
pronounced, by competent judges, to be everything 
that can be desired. 

The apparatus for testing the military gauge 
consiHts of two plugs, one of "577 inch, and another 
•5H() in(jli. The rifle, to be serviceable, must admit 
tlu) former, and exclude the latter. All the barrel 
makofH in Birmingham, and the " setters up,*' in 
that town, as well as in London, are provided with 
similar |)lugs to those which are used in the " view 
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rooms '' at those places ; and as the arms of each 
corps will be subject to an examination by com- 
petent viewers from the Goyemment Small Arms 
Department, commanding officers of corps, and all 
who purchase arms, should hold the manufacturers 
responsible for the correctness of the gauge of the 
barrels and the nipples. 

The mechanism and form of the interior of the 
lock is best left to the gunmaker, who, for the sake 
of his own reputation, may be expected to furnish 
one that will do himself credit. The hammer, when 
at half-cock, should be at such a height from the 
nipple as will admit of the cap being placed on 
it without inconyenience. In many locks this is 
not the case, as they require to be placed onfall 
cock before capping. This should neyer be allowed, 
as the danger arising from a worn or faulty sear or 
tumbler cannot be compensated by any ideal advan- 
tage this plan may be supposed to have. 

I am no advocate for hair triggers, as they are 
apt to get out of order, and became dangerous 
even in the hands of the most careftd men. If 
triggers generally were made longer and straighter 
and fixed into the stock so that the sear would rest 
on the very end of the upper part of the trigger, it 
would be a great improvement, as a lighter pressure 
of the finger would be required in consequence of 
the increased leverage that would be gained. The 
finger ought lightly to feel the trigger ; with a hair 
trigger this is almost impossible, without running 
the risk of letting the rifle oflF before the rifle- 
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man has proparly oorored the object intended to 
be hit. 

In rifle shooting a kmg stock is invalnable, as it 
can be held so much more steadily to the shoolder. 
Some require long^ stocks than others, bnt all 
should be made as long as the shooter can, withont 
inconyenience, bring to the shoulder. The fore 
part if not Jiill stocked, should be carried at least 
thirteen or fourteen inches in firont of the guard, 
so that the left-hand may grasp the wood-work 
instead of the barrel alone, when holding the rifle 
properly. The stock should not be too much bent, 
or, in long range firing, the heel of the butt will 
require to rest on the breast or side, instead of the 
shoulder. 

Ramrods in general are not made thick enough* 
A wooden one made nearly as thick as the bore of 
the barrel would be much more eflfectiye in ram- 
ming down the bullet straight, so as to preserre its 
axis in a true line with the axis of the barrel. It 
would also enable the cup at the end to be made 
larger, aud of a better form for pressing down the 
bullet without injuring its shape. But, for military 
purposes, wooden ramrods are not strong enough ; 
and iron ones, if made thick enough, for a good 
grasp, would be too heavy. 

The ramrod I use is strong, thick, and showy, and 
not too heavy ; it is simply a common military iron 
ramrod covered with Buffalo horn ; the metal knob 
at the top, and the cupped metal bottom, being 
rivetted to the iron rod. The cost of covering with 
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hoiii is about five or six shillings. In loading with 
this rod, it does not require to be turned, as does 
the military one. Some gunmakers may object to 
a thick ramrod, as interfering with the elegant 
appearance of a rifle; but apparent solidity in a 
military rifle cannot be a fault, so long as it does 
not add any unnecessary weight to it, and the 
benefit accruing from a thick ramrod would a 
thousand times counterbalance any drawback it 
might be supposed to have in appearance. If 
good shooting is to be sacrificed to lightness and 
elegance of appearance, there would be an end to 
all improvement in the rifleman's practice. 

Bifles are generally sighted for the diflferent 
distances by the gunmaker ; but as all do not take 
aim alike, some taking the front sight fine, while 
others take it full, in the line of vision ; it would 
be better for the purchaser to have the back sight 
marked with a graduated scale of — say twenty 
parts to the inch, and then mark upon it his own 
distances according as he progresses in practice. 
By this plan he would be able to mark the scale 
to suit his peculiar mode of taking aim, and also 
in accordance with the quantity of powder he is in 
the habit of using, otherwise some compensation 
will most likely be required to be made by ele- 
vating or depressing the muzzle of the rifle, which 
is not always a satisfactory mode of firing at a dis- 
tant mark. 

The hest front sight is what is called the " false 
bead ;*' that is, in looking at it, from the breech. 
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it appears like the head of a black pin ; but look* 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve ^ which is less apt to deceive 
the eye, when taking aim, than the common V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the afiirmative ; the only 
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reason given being the rapidity with which they 
can be charged. Not a word is said as to their 
superior accuracy ^ which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended ; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of France, " It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
nvmher of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to cm increase of the number of shots fired^ but that 
they may he so with more correctness^ and to a 
greater distance. ^^ 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
oarefolly the regulation allowance of sixty rounds ; 
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reason given being the rapidity with which they 
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difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to cm increase of the number of shots fired^ but that 
they may be so with more correctness^ and to a 
greater dista/nceJ"^ 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
oarefolly the regulation allowance of sixty rounds ; 
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reason given being the rapidity with which they 
can be charged. Not a word is said as to their 
superior accuracy ^ which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
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difficulty of transport that the power of expending 
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increase it. Improvement^ then^ is not required as 
to cm increase of the number of shots jired^ hut that 
they may he so with more correctness^ and to a 
greater dista/nce.^^ 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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reason given being the rapidity with which they 
can be charged. Not a word is said as to their 
superior accuracy ^ which, with riflemen, is the all 
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they may he so with more correctness, and to a 
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rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
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The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
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tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards, B is the front view. 
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reason given being the rapidity with which they 
can be charged. Not a word is said as to their 
superior accuracy ^ which, with riflemen, is the all 
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giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of France, " It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
number of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
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increase it. Improvement^ then^ is not required as 
to an increase of the number of shots jired^ but that 
they may be so with more correctness^ and to a 
greater dista/ticeJ*^ 
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carefully the regulation allowance of sixty rounds ; 
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bright material, deceives the eye, and is a great 
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but which permits it to be laid flat on the barrel, 
either backwards or forwards, B is the front view. 
The peculiarity consists in the slide being made 
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screw pillar E with the finger and thumb, that part 
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are made to fit correctly) remains where it is placed, 
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reason given being the rapidity with which they 
can be charged. Not a word is said as to their 
superior accuracy , which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of Prance, " It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
nvmber of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to an increase of the nvmber of shots firedy but that 
they may be so with more correctness^ and to a 
greater dista/nce.^^ 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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it appears like the head of a black pin ; but look- 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve^ which is less apt to deceive 
the eye, when taking aim, than the common V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the affirmative ; the only 
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add strength to the apparent neck of the pin. It 
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bright material, deceives the eye, and is a great 
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tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
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it appears like the head of a black pin ; but look- 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide C being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve ^ which is less apt to deceive 
the eye, when taking aim, than the coinmon V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the affirmative ; the only 
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reason given being the rapidity with which they 
can be charged. N ot a word is said as to their 
superior accuracy^ which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of France, " It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
number of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then, is not required as 
to an increase of the number of shots fired, but that 
they may be so with more correctness, and to a 
greater distance.** 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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it appears like the head of a hlack pin ; but look- 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between C and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve ^ which is less apt to deceive 
the eye, when taking aim, than the coinmon V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the affirmative ; the only 
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reason given being the rapidity with which they 
can be charged. N ot a word is said as to their 
superior accuracy^ which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of France, "It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
number of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to an increase of the nv/mber of shots firedy but that 
they may be so with more correctness^ and to a 
greater distance.^* 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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it appears like the head of a black pin ; but look- 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright post* 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between C and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve^ which is less apt to deceive 
the eye, when taking aim, than the common V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the affirmative ; the only 



61 

reason given being the rapidity with which they 
can be charged. Not a word is said as to their 
superior accuracy ^ which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended ; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of Prance, " It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
nvmher of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to an increase of the ntmiber of shots firedy but that 
they may be so with more correctness^ and to a 
greater distance J* ^ 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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it appears like the head of a hlack pin ; but look- 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards, B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between C and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve^ which is less apt to deceive 
the eye, when taking aim, than the common V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the affirmative ; the only 
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reason given being the rapidity with which they 
can be charged. N ot a word is said as to their 
superior accuracy^ which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of France, " It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
number of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
conmiand is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to an increase of the number of shots firedy but that 
they may be so with more correctness^ and to a 
greater distance. ^^ 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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it appears like the head of a hlack pin ; but look* 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards, B is the front view. 
The peculiarity consists in the slide C being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between C and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve ^ which is less apt to deceive 
the eye, when taking aim, than the common V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the affirmative ; the only 
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reason given being the rapidity with which they 
can be charged. N ot a word is said as to their 
superior accuracy ^ which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. Por soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of France, " It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
nvmher of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
difficulty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to an increase of the number of shots firedy but that 
they may be so with more correctness^ and to a 
greater distance.^* 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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it appears like the head of a black pin ; but look* 
ing at it sideways, it stretches rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as silver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Fig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar E, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between C and H a fine line of 
platina is inserted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the centre of a curve^ which is less apt to deceive 
the eye, when taking aim, than the common V 
notch. 

The question has been asked, should volunteers 
be armed with Breech-Loaders ? Some have an- 
swered this question in the affirmative ; the only 
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reason given being the rapidity with which they 
can be charged. N ot a word is said as to their 
superior {accuracy, which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended ; but, for rifle- 
men, who should never throw away a single shot, 
mere rapidity of fire ought never to be encouraged. 

A high authority says, with reference to the 
new musket of France, "It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the 
number of rounds only concerned, but it is less so of 
shots fired without aim, and in warfare such is the 
diflB.culty of transport that the power of expending 
ammunition exceeds that of the means of convey- 
ance ; therefore, the constant anxiety of persons in 
command is to check random firing, rather than to 
increase it. Improvement^ then^ is not required as 
to an increase of the nwmher of shots firedy but that 
they may be so with more correctness^ and to a 
greater distance.^* 

This question, however, may be easily set at 
rest by any practical rifleman. Let him take the 
best breech-loader he can get hold of, and fire 
carefully the regulation allowance of sixty rounds ; 
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it appears like the head of a hlaek pin ; hut look* 

ing at it sideways, it stretch^ rather more than a 
quarter of an inch along the barrel, in order to 
add strength to the apparent neck of the pin. It 
should be made a dead black, as sUver, or any other 
bright material, deceives the eye, and is a great 
drawback to fine shooting. 

The best breech sight I have shot with, is one 
of my own contrivance. See Plate, Tig. 3. A, is 
the side view ; it is supported in the upright posi- 
tion by the pressure of a spring at the bottom G, 
but which permits it to be laid flat on the barrel, 
either backwards or forwards. B is the front view. 
The peculiarity consists in the slide being made 
to move upwards or downwards, by turning the 
screw pillar E with the finger and thumb, that part 
of the slide at D forming a nut to the pillar E, a 
flat threaded screw. By this means the slide may 
be moved with rapidity and certainty to any part of 
the scale marked on the pillar F, and (if the parts 
are made to fit correctly) remains where it is placed, 
without being moved by the shock of the discharge 
during firing. Between C and H a fine line of 
platina is insei-ted, over the top of which the eye 
takes aim. The platina line, it will be seen, leads 
to the watre of a cut-re, which is less apt t 
the eye. when taking aim, than the i 
notch. 

The qnestion lia^ been asked, shoUl^ 
bo armed with Bree ch-X 
swi'rod this questia 



be seen, leads 
i.pt to decMv%^ 
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Teason given being the rapidity with which they 
can be charged. Kot a word is said as to their 
superior accuracy, which, with riflemen, is the all 
important point to be considered, in choosing or 
giving an order for a rifle. For soldiers of the line, 
who cannot always aim at a particular object, in 
consequence of the clouds of smoke which envelope 
them, breech-loaders, of a superior description, 
might possibly be recommended ; but, for rifle- 
men, who should never throw aicay a single shot, 
mere rapidity of Are ought never to be encouraged. 
A high authority says, with reference to the 
new musket of France, "It is a general supposition, 
that it would be a great advantage to be able to 
fire, in the same space of time, a greater number 
of roimds ; and the supposition is true, were the 
number of rounds only concerned, but it is less so of 
' shots fired without aim, and in warfare such iit the 
difficulty of transport that the power of ezpendiw 
ammunition exceeds that of the means of wbt*^- 
ance ; therefore, the constant anxiety of ytiwvjam in. 
command is to check random firing, ratber "Siam. ti 
increase it. Improvement, then, ia n/4 nmm-^A m 
to an increase of the number of shot* fr*!t^ ■* 'bmt 

B they may be so with ?nore ctrrrf'^^m. mm. ■« » 

t greater i^i.s,'^f^e." 
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say ten rounds at every 100 yards, from 500 up to 
1000 yards. Let him do the same with the best 
muzzle-loader he can procure, and whichever 
rifle makes the most of the sixty rounds, is this 
best for him, be it the one or the other. The 
power of doing the greatest amount of injury, with 
the same qtmntitt/ of ammunition, at the greatest 
possible distance, being the primary consideration 
for a rifleman. 

The same amount of ammunition should be fired 
on diflferent days without cleaning the rifles, in 
order that their state may the more nearly resemble 
that which they are often in, when employed in 
actual warfare. 

The question has also been asked, should 
riflemen have double-barrels? I would answer, 
No. Double-barrelled rifles are much less likely 
to be correct than single ones, owing to the difB.- 
culty of placing the axes of the barrels exactly 
parallel with each other, so that each barrel would 
shoot equally well, with the same sighting, at all 
ranges. Besides, there is the danger of making 
very serious mistakes in loading, during the 
heat of an engagement, or even on the ordinary 
practice ground. Leaving one barrel unloaded, 
for instance, and loading the other with a double 
charge ; of putting the powder into one barrel and 
the bullet into the other, the attention having been 
attracted for an instant from the act of loading ; 
of touching the wrong trigger, &c., all of which 
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are grave objeetioiu to the adoption of double- 
barrels for riflemen. 

The Bullet I recommend, is also one of my own 
contrivance, and is known by the name of the 
" Disc BuUet." It is what is commonly called 

CylmdrO'Conoidal in its 
outward form. That 
which I generally use is 
about 1 1'16 inches in length, as represented by the 
diagram; though it may be made longer, if the 
rifleman desires a heavier one for particular pur- 
poses. 

In the end of the ballet, which is a /air cylinder 
for half its length, I have a cavity formed as shown 
at A, which extends a little more than half the 
length of the buUet. Upon the edge of the cavity 
B B, I place the round disc C, which is cut out of 
thin iron to fit exactly, so that it will not drop out 
after it has been pressed in by the thumb or gently 
on a table. When the explosion takes place, the 
disc becomes so firmly fixed by the contraction of 
the lead around it that it never falls out, nor is it 
driven, or intended to be driven, further in than 
the rest of the lead at the base of the bullet. 

Experience shows that the ** disc " bullet rifles 
ItseK as distinctly as if it had been cast in the 
grooves of the barrel : a complete answer to the 
mipposed eflFects of all such nonsense bs the 
" expanding " cups and plugs which many, who 
ought to know better, still believe in. It may also 



-M: tailed ^ mfii: tttlesL itr wcr wwwxwr ansf Ik 
« t tutfaac: Wffsrr xrRsr -lie 



inU<^**-r ii«: taii: n» ir img^ ir :iie: ■•^ IFmF,.'^ 



ifri ■■» ^:i»J 



: -r •, . 



k» v^^SL ^ tii*^ la^ ^nf TTffifTTff set mili'Ti rniiwrlifcj 

*w»^. Irk 2rrEE;2r tiii?: flcOBr. ifiw^ver. I wvold 

iM^rwt(M» to makft ike bolk^ Iskrzip «9en^ jmt 
t// t//ai#^ h:# 4i!tf^ bat to &II ro the IwctcBi lir its 
//«rf» ir^id]rt. Mjr r^a^oa for »hisiis tiik is^ that 



f iMfT^ UA^ P^V^ ^^ patdi« bat gnq^ dip tbe 
fmttHf$»lfw^msk rery hot mixtore <^ two parts 
\fti^ w^%^ fffiH part soft-^oap. and ooe part tailow 
</r fc/^* lard, thi? refose being preriooslr carefblfy 
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dipping, as the cold lead is apt to chill the mixtui^ 
too suddenly, and thus take on too thick a coating, 
which, instead of going into the harrel, will all 
strip off at the muzzle. The thinest coating 
possihle is quite sufficient. 

Some years ago, when carrying on an extensive 
course of experiments with bullets of various sizes 
and forms — some with paper wrapped round them 
like the Service ammunition, some with patches, 
and others in a staked state — I became so satisfied 
of the superiority of the ** naked " bullet, and its 
simplicity in loading, over other methudsj that 
I have continued ever since to use such for my own 
private shooting. Our most scientific military 
authorities have also lately declared themselves 
in favour of this system. One says : '* The em- 
ployment of a naked bullet, thus doing away mth 
that interfering medium, the paper, will be a 
matter of great importance if we can succeed." 
Another says : ** I entirely concur in what has 
been said as to the advantages to be derived from 
the naked bullet in preference to one with paper ; 
it is evident that the naked bullet properly sup- 
plied with grease will fill the grooves of the rifle 
better than one which has the intervening sub- 
stance of paper around it." A third adds : " In 
my opinion, it is to the paper alone the defects 
in fouling and accuracy are attributable ; bullets 
have lately been constructed and used without 
paper, and the result has been that these bullets 
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hare not o&lj showa ApfiMriTes anyrinr to tlie 
plug, bat Isandft wiiick woold Iis^e beoL ngected 
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Chapter V. 



ON LOADIKG, PSESENTINa, AND TAKHf G AIM. 



Bules to be attended to on arriyal at the ground, and during Ball 
Practice—*' Prepare to Load " — " Load " — Remarks on Load- 
ing — " Ready " — Remarks on presenting and taking Aim. 

In order to preserve a soldier-like demeaaour, when 
under arms, as well as to prevent accidents, the 
following rules should be attended to at all meet- 
ings for ball practice : — 

!• On the order being given, the men will "fsdl 
in '* in single rank, with arms at the " shoulder,'* 
{see Manual exercise) about six paces in rear of the 
firing line. 

2. The names of the men will be entered on 
the target card, in the order in which they stand in 
the rank, commencing from the right. 

3. The command "prepare to load," and "load," 
will be given; and, after loading the men will 
" stand easy " with their rifles at the " order." In 
this position they will be permitted to converse 
with one another, in an under tone, but on no ac- 
count to make remarks on any shot. 

4. On the first number being called, the rifle- 
man will "shoulder arms" and advance to the 
firing line, and on the word " ready" being given. 
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be will '* asK^'^ '^ pteaeat,'^ and '^ifoe^'' witfamit waj 
fartSiher (yrtier, ami theai Krara tn his place in. tbe 
rsmk ^md load skemn. 

5. In order to «tve time^ riie ziexr iil rotatkHt 
will advance to die drme lioe. widumt waitizi^ Ifar 
his number himus^ called, and there rcmam, widk 
aniM ^^ ahottldered," until die word ** ready" » 

6. One or two preixmioarv shote wQl lie 
mitt^ to be taken previous to coTmnpnrjig tiie 
gnlar practice; and anv man will be allowed, 
during practice, to 9ee die iitate of hb xore ; bat 
Ke mtidt do 90 before be re4oads, and tben return 
immediatetjr to bis place in tbe rank. 

1. A forfeit, to tbe marker^s and medal fond, 
*hall be meurred for every breach of any rule : and 
the payment of all forfeits will be rigidly eiifcmsed 

8. These mies to be in force on practice days, 
frmn the time the words " fSsJl in" are given, until 
wderfjd if} *' shoidder arms," •* right face," and 
** lodge armn^** the signal for dismissaL 

Tbe men having l)een formed in single rank, 
and t^;1d ofT, as directed, the command '^ prepare to 
\tm\f^ should be given. This is performed iq three 
mdiumHf m follows : — 1st. Bring up the left hand 
and tfTMp thr; rifle in a line with the shoulder. 2nd. 
Brin^ tfu; rifle down with the left hand, at the same 
iirnn gr/iNp it with the right hand between the 
» word-bar and the left-hand ; turn the barrel out- 
wards, and ])Ia(50 the butt so as to rest close inside 
thi9 \wi^\n i ilio muzzle should be in a line with, and 
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about six inclies from the centre of the body. 3rd. 
Bring the right hand to the cartridge pouch, or 
powder flask ; at the same time shift the left hand 
dose up to the muzzle of the rifle. 

In loading the rifle it is not advisable to do so 
by certain words of command; such as, "load," 
** draw ramrods," " home," and ** return ramrods;" 
as the greatest ca/re is necessary in loading to render 
a correct aim of any avail. The word " load " should, 
therefore, alone be given. 

On the word " toad," take a cartridge in the 
right hand, and press the thumb and second joint 
of the fore-finger firmly on it, just above the 
powder ; then with the fore-finger and thumb of the 
left hand, close to the right one, wrench the twisted 
paper at the end carefully off without shaking the 
cartridge ; the muzzle of the rifle resting on the 
wrist of the left hand, while doing so. In pouring 
the powder into the barrel, it wiU run more freely 
if the opposite sides of the mouth of the cartridge 
to those which were pressed by the finger and 
thumb are pressed back again to their original 
form by the fingers of the left hand. Insert now 
the mouth of the cartridge into the muzzle of the 
barrel, and carefully shake the powder into it ; 
then, with a turn of the fore-finger and thumb, 
reverse the cartridge and place the bullet, conical 
point upwards, firmly in the barrel, as far as two- 
thirds of the length of the bullet ; twisting off, 
smartly, the remainder of the paper close to the 
muzzle. If the last motion is performed smartly ^ 
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ibe paper nill separate more ecetUjf round the 
edges of the muzzle of the harreL 

In using a naked hullet, as recommended in 
Chapter lY, the operation of loading is rery simple, 
as the powder, whether kept inaflaskorin separate 
paper cartridges, has only to be carefdUy poured 
into the barrel, and the bullet pressed down into 
the muzzle, by the thumb. 

Patches are unfit for bullets haying fair cylin- 
drical sides, as they require room to double up at 
the edges, and this space can only be afibrded, pro- 
perly, by the sugar-loaf form, which is very inferior 
to the cylindrical. 

After having seated the bullet in the muzzle of 
the barrel, draw the ramrod half out with the 
second joint of the fore-finger and the thumb; 
then grasp it near the muzzle and draw it quite 
out, turn it, head to the front, and place the cup- 
formed end on the bullet, guiding that end of the 
ramrod with the fore-finger and thumb of the left 
hand : bend the legs so as to catch and support the 
rifle between the knees, and, with both hands, press 
the bullet gradually and steadily down until it 
reaches the powder. This may be done with one 
hand, supporting the rifle with the other, the knees 
straight, if the bullet is made to fit properly ; but it 
oannot be done so steadily, or with so little harm 
to the bullet. In loading with the ramrod I have 
recommended in Chapter IV, it will not require to 
be turned^ after drawing it, as the cupped end will 
be below. 
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Haying pressed the bullet down until it has 
reached the powder, again grasp the muzzle of the 
barrel with the left hand, stand upright, draw out 
and return the ramrod to its place, and then seize 
the rifle with the right hand below the left ; turn 
the rifle, guard to the front, and, with the right 
hand, more it to the right side, placing the butt on 
the ground, close to and in a line with the toes, in 
the position of "order arms/' 

Being loaded, the men may now "stand easy,*' 
and converse with their right or left comrades in 
an under tone, but on no account should any 
remarks be made on the shooting, as such conduct 
is sure to distract the attention of any one who 
may be in the act of taking aim. 

When about to advance to fire, "shoulder arms," 
but, in tlirowing the rifle up to the "shoulder,** 
the greatest care should be taken to prevent it from 
falling to the ground. With the rifle "shouldered" 
advance to the firing line, and at the word "ready*' 
make a "half face** to the right, grasp the rifle 
with the left hand near the lower sight, and bring 
it down into a horizontal position, with the muzzle 
pointing to the target ; place it on half-cock with 
the thumb of the right hand, and remove the old 
cap if the rifle has been recently discharged ; place 
a cap on the nipple, and press it gently but firmly 
down with the thumb ; then, with the fingers 
behind the guard, put the rifle on full cock with the 
thiinib of the right hand, and grasp the small of the 
butt by placing the thumb round it ; fix the eyes 
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steadily on the object, or bull's eye, and move the 
right foot back from twelve to sixteen inches (ac- 
cording to the size of the man) farther from the 
target in a diagonal line towards the right; the 
right toe pointing to the right, and the left toe 
towards the target, with both knees straight ; raise 
the rifle slowly until in a line with the object the 
eyes have fixed on, moving the left hand well for* 
ward ; the rifle resting on the centre of the hand, 
and not held merely with the finger ends, the 
thumb stretched along the stock, and the butt in 
the hollow of the shoulder. If the left hand is 
moved as far forward as is possible, without occa- 
sioning any inconvenience in the posture, the man 
will find that he can hold the rifle much more 
steadUy to the shoulder. This mode is practised by 
some of the first rifle shots in the army ; the left 
arm being braced perfectly straight out. 

The rifle being placed against the right shoulder, 
the cheek should be placed on the stock nearly 
parallel to the wood work, with the head a little 
bent forward. In this position particular care must 
be taken to shut the left eye and, in taking aim, to 
look along the very centre of the back sight, and 
the top of the front one, to the object aimed at ; 
and, the instant the object is correctly covered, 
press the trigger with the fore-finger. 

Too much pains cannot be taken to prevent the 
rifle from being raised with a jerk, and putting the 
finger on the trigger before it is at the shoulder ; it 
ought to be deliberately raised, at arms length. 
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until aligned with the object which the eyes have 
fixed on, and without too much stooping of the 
Head; for if the body is much bent forward, the 
man will neither stand so easy nor so steady ; and, 
for this purpose, both heels should be planted 
firmly on the ground before beginning to raise the 
rifle. 

After firing, "shoulder arms,'* "right about 
face,'* and return to the rank, and load again. 

When the specified number of rounds have been 
completed, and the firing over for the day, the 
word "attention'* should be given, on hearing 
which, the men must stand at the " order." If they 
are to be dismissed on the spot, the commands, 
** shoulder arms," "right face," and "lodge 
arms," should be given, as this, it will be seen, in 
the Manual exercise, is the signal for dismissal. 
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CHAPTER VI. 



BBMABKS ON LOADING, &o. CONTINUED. 



The Charge.— The Bullet.— Eamming Home.— Holding.— Aim- 
ing. — ^Target. — Accidents. — Sights. — Preliminary Practice. — 
Snapping Caps, 

A TJKiroRM quantity of powder for each separate 
charge should be strictly adhered to at all times, 
and at all distances ; great care should, therefore, 
be taken in its measurement. If the charge is not 
correctly measured, or any portion of the powder is 
lost, a corresponding diflPerence in the range will be 
the result. In making cartridges, the amount of 
the charge should be calculated to a nicety, and 
the rifleman when loading, even when in a hurry, 
should be careful to put in every particle the car- 
tridge contains. If a powder flask be used, see that 
the charger be always equally full, and that the 
flask be not shaken more at one time than another 
in filling the charger. 

Some riflemen are so very particular as to weigh 
each charge separately; placing the powder in 
paper tubes, containing one charge each ; but 
unless he be as nicely particular with regard to 
the bullets, and all the manual operations connected 
with loading, this plan would not be attended with 
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much* adyantage. In using the cofnman powder 
flask, unless the man is particularly careful, he 
may easily make a difference, by the shaking of 
the flask and the pressure of the forefinger, suf- 
ficient to cause an error of a foot or more verti- 
cally, at a Y6i^ short distance, in the flight of the 
bullet. Of the truth of this he may easily satisfy 
himself. Take the powder flask and place the 
finger gently on the mouth of it, shake the pow- 
der well into the charger, and then turn it out 
upon a piece of paper. Measure another charge, 
but press the finger firmly on the mouth of the 
charger, and let the powder run into it with little 
or no shaking; turn it out as before, and weigh 
each charge carefdUy in a pair of small scales. 
The result will show that the shaken one is the 
heaviest; the particles having been shaken down 
doser together ; consequently, if the heaviest one 
is in proportion to the capacity of the barrel, it 
will propel the bullet with greater force, and cause 
it to strike the target higher than the other charge, 
which being less in weight, will have power to do. 
In pouidng the powder into the barrel, the charge 
should be held as centrical as possible over the 
bore, so that the grains, in falling, may not adhere 
to the sides of the barrel. 

I may here remark that the mouths of powder 

fliasks, generally, are too wide, as they allow too 

■ much of the finger to be pressed in, thereby very 

materially, and, as I have shown, irregularly, inter* 
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fering with the correct measnreinent of the powder. 
In a windy day, some of the powder is also apt to 
be blown away firom a wide-monthed flask in the 
act of loading. 

The bullet should nerer be so lai^ as to require 
nmch force to press it down, nor should it be too 
easy; but, whether with paper, or as a naked 
bullet, it ought to fit dose, or it will not haye the 
desired effect. When a bullet happens to be so 
lai^ as to require hammering to force it down, 
draw it at once and throw it away, as a hanunered 
bullet will haye ragged edges that will cause it to 
be much impeded, as well as thrown firom its true 
direction, by the action of the air. When any one 
is seen, in loading, to hammer the bullet with the 
ramrod, he may safely be set down as an unscientific 
rifleman — ^ignorant of the harm he is doing, or 
indifferent to the result. If the bullet is too small, 
it will be apt to ** strip," that is, it will pass out 
of the barrel without taking the spiral motion, but 
if it does not, its range will be less in consequence 
of a portion of the power of the chai^ haying been 
permitted to escape in gas between the bullet and 
the barrel ; its true direction will also be affected, 
either yertically or horizontally, by its being made 
to lean more to one side of the barrel than another, 
in the act of loading. 

Some riflemen weigh all their bullets separately, 
and distinguish them into two or three classes : 
those of which the greater quantity are of an equal 
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weight, are reserved for fine shooting, and the 
others are put by themselves for common practice. 
This is a very good plan ; for otherwise, the very 
best aim may prove at times of no avail, in con- 
sequence of some hidden defect in the bullet ; for 
if a part be hollow, the centre of gravity will not 
be in the line of the axis, and, consequently, its true 
line of flight will be more or less disturbed. 

A very common fault, and a very serious one, 
is, the placing the bullets down upon the charge 
of powder lightly at one time, and jamming them 
down hard at another. This system not only 
injures the strength of the powder, by caking it, 
but it most materially affects the flight of the 
bullet ; for it alters its shape, and, thereby, produces 
resistances from the air, which cause deviations, 
both vertically and horizontally. It also causes 
variations in the range ; for the initial velocity 
differs, according as the ramming is more or less 
violent. By ramming down too hard, besides alter- 
ing the shape of the bullet, the grains of powder are 
crushed up, a certatu portion is mealed, the due 
quantity of atmospheric air necessary for thorough 
combustion is forced put ; a greater escape of the 
propellant gases takes place by the nipple, and, 
consequently, the strength of the charge, and range 
of the bullet, is greatly dimiuished. Those who wish 
to become good shots, should, therefore, habituate 
themselves to loading tmiformly ; they should follow 
the bullet, by a steady pressure of the ramrod, to 



the bottom ; ibea assnie thems^res by a moderate 
ptesBtne, that h rests npon the jxfwdet, and that it 
does so as nearly alike, eveiy time as possible. 

I huTe i^ready mentioned that in taking aunrij 
" the l^ hand should be well fcnnrard, ** its proper 
place will t^ easily be ascertained, by the facility 
with which the rifle can be most steadily kept to 
the should^, so as to preserve it firom drooping at 
the miuxle. The right hand, with the exception of 
the forefinaer, dionld hold the rifle, dasping it 
}m^!w die tri^er gnard, and ^onld alao assist in 
se«vtn£ the butt firm to the shoulder, being aided 
in steadym:r it, m a Tcrtical position, by the inner 
part of the right arm; and, as the true flight and 
[(jnre of the bullet greatly depends on the rifle being 
tu>ld Sm to the shoulder, it is indispeosibly neces- 
:<arv not only to ^ess it firmly against the shoulder, 
bitt» at the same time, to resiti as much as possible, 
but ^etHtify, with that shoulder ; for the more this 
?ctoady nMiBtauLce is persevered in, the less will be 
rlu' rwwil, and, consequently, the greater will be 
tho velocity of the bullet and its range, as a certain 
Atttouttt uf propelling force is lost, in proportion as 
tho rtfltf is permitted to recoil. It should, however, 
Mtvl wUy bo held firm, but at all times with an equal 
• oi firmness, until the bullet has left the 
^'^ , rtittU if possible, for two or three seconds 
a.^ br so doing, the rifleman will sooner 
kiiuukti^ timwlf to the necessary d^ree of steadi- 
M tUofe is absolutely required. 
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If the butt of the stock is not held in a vertical 
position, the sights will be inclined to the right or 
left, which is a fruitful source of bad shooting, 
especially to new beginners ; as some are liable to 
hold it so more at one time than another. If the 
rifle is not held with the sights perfectly upright, 
the lois of the barrel will not be coincident with 
the line of aim> and, the axis of the bullet being 
in the same line, it will, as a matter of course, strike 
the twget on the right or leffc, according as the rifle 
is eanted. 

Whep the rifle is brought up sufficiently high, 
the cheek should be steadily placed on the stock, 
with the eye like a fixture, in a line with the sights, 
so that when brought up to the point intended, the 
cheek will require no alteration ; for if it does, the 
rifleman will most likely lose the point and be 
much deceived. At very long distances he will not 
be so able to apply this rule to practice, in conse- 
quence of the greater elevation of the back sight, 
and the consequent lowering of the butt, but the 
practice of it at shorter distances, say up to four or 
five hundred yards, according to the bend of the 
stock, will beget a steady and uniform habit of 
holding the head, which will be of the greatest 
benefit at all distances. At long distances the arms 
will have to be depressed in proportion as the back 
sight is elevated, but, in other particulars, the pre- 
scribed position must be retained. At very long 
raiiges the rifleman will only be able to rest the heel 
of the butt against the shoulder. 
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outer men, <nr oampartnieiitfi, are eomparatively bad 
AoUf and eount less, the eentre square of each 
eoimting tturee, the upper square two, and the lower 
one. By this it will be seen, that if a hit is to the 
rig^t or left, it would only seore three, or perhaps 
two, or one ; but if the hit were yertically central, 
if it did not strike the bull's eye, it would at all 
events score an eight, a seven, or a six ; making 
almost sure to hit a man scMuewhere, if standing in 
the same central situation. 

In order to ascertain who makes the best shoot- 
ing, the squares of the target may be reduced to 
one foot, or six inches, each ; and a similar relative 
value given to each square. For longer ranges the 
targets must be larger in proportion. 

Some who profess to write instructions for 
riflemen, say, that at 200 yards the practice should 
be at a single target (six feet high and two feet 
wide) ; at 300 yards, it should be at two targets ; 
at 400 yards, at three targets; at 500 yards, at 
four targets; at 600 yards, at five targets, &c., 
placed side by side. Now I should never advise 
such a plan, but rather reverse it, if it were pos- 
sible ; at all events, if I increased the target in width, 
I would also increase it in height, so as to preserve 
the square ; for those who know anything at all 
about correct firing, must know that, at 600 or 
700 yards distance, a shot may pass a little over 
A tarffot (six feet high), and still be, comparatively, 
A food shot ; whereas, a shot striking the outside 



73 

target of five or six, placed side by side, must be 
considered, comparatively, a very bad shot; as 
right or left shots are always inferior to shots that 
strike a little too high, or a little too low. 

If, by holding the rifle too long presented at the 
object before pressing the trigger, the wavering or 
trembling, to which I have alluded, is felt, the 
rifleman should not attempt to better his aim by 
holding it still longer ; but at once bring the rifle 
down from the shoxdder, breathe freely, and try 
again, as it is impossible to fire so true as at Si^ first 
sight. There are times, however, when a man will 
shoot more unsteadily than at others, if he were 
ever so carefully inclined ; for the slightest derange- 
ment of the nervous system would certainly deprive 
him of the full amount of firmness which is really 
necessary to produce good shooting. There are 
also other causes of irregular firing, some of which 
he may partially obviate, but others he cannot 
control. To some of these I have already alluded ; 
to others I will direct his attention as we proceed. 

After pressing the trigger, the rifleman should 
continue to look at the object, keeping the rifle im- 
moveable at the shoulder, for two or three seconds, 
as this will prevent any starting or throwing back 
of the head, which is often the case in firing ; it will 
also tend to prevent accidents in case the rifle 
should hang-fire. A skilful and steady shot may 
always be recognized by his attention to this pre. 
caution ; and, should his rifle miss fire, he will take 
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care in picking and cleaning the nipple, to direct 
the muzzle away from any one, as it sometimes 
happens that a portion of the percussion powder is 
left on the nipple, which will, by Mction in cleaning, 
cause the charge to explode. When at practice, 
always consider a rifle loaded, and never point it, 
or suffer it to be pointed, at any liviag being ; it 
should always be carried in such a position as not 
to injure any one, should an accidental discharge 
take place. The misfortune, in most cases of what 
are calLed ^' gun accidents " is that the offenders do 
not sin out of ignorance, but from sheer negligence. 
Ignorance can be instructed, but how shall negli- 
gence be cured ? When the rifle is capped the half- 
cock is the position of safety. Should there be 
occasion to uncock the rifle ; in letting the hammer 
down, it should be suffered to pass beyond the half- 
cock, and then brought back to it, as by this means 
it may be heard, as well as felt, to tell into the 
notch of the tumbler, and thus be rendered perfectly 
secure : great care should be taken, at the same 
time, that the muzzle of the piece be kept as erect 
as possible, which will prevent mischief, supposing 
by accident the hammer should slip from the thumb, 
and thus discharge the rifle. 

If the sights are not correctly placed, the line of 
aim will not be in the same vertical plane with the 
axis of the barrel ; and the aim so taken will not 
carry the bullet in the true line of vision, but 
always to the right, or to the left. If this is found 
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to be the case, let the back sight be fitted like a 
fixture &lrly on the barrel ; then move the front 
one to the right or left, in such a way that the line 
of sight thus arranged shall be in the plane of fire 
or yertical plane ; that is, if the bullets strike to the 
right of the mark, move the front sight a little to 
the right ; but if they strike to the left, moye the 
front sight a little to the left. When the front sight 
has been found to be correctly placed, make a mark 
on it, and a corresponding one on the barrel ; so as 
to be able to tell at a glance, if the sight shifts in 
the slightest degree, during the time of firing. 

As a preliminary practise, I would recommend 
young beginners to aim at a small mark, and press 
the trigger, with caps only, as the smoke from the 
discharge prevents young riflemen from seeing 
whether they shake the muzzel or not in firing. This 
exerofae i, exoeUmt for forming good marlLen ; 
and, besides the saving of ammunition, it has the 
recommendation of being easily resorted to at any 
time, and in any weather, by setting up a mark in 
a garden or court yard. The nearer to the mark the 
smaller it must be. Recruits may even resort to this 
sort of practice in a room, by fixing a small red, or 
black, wafer on the wall at one end, and taking their 
stand at the other. By repeating this exercise until 
they have attained a perfect steadiness in position, 
beforCy dtm/ng, and after pressing the trigger, and 
can accomplish it without uoi/nking, starting, or 
shaking the muzzle of the rifle, they will have 
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attained a oonfidenoe and command over themselves 
and their rifles that will be of the yery greatest 
advantage to them on baU-practioe days ; for those 
who are able to snap caps while aiming at a mark, 
and retain a pwfect UnmobiUty of body, may be 
looked upon as likely to prove in dne time, excellent 
marksm^ in the field. 



^ 
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CHAPTER VII. 



GAUSBS OF ntREGULAB FntlKG. 



The Becoii.— The Wind.— The State of the AtmoBphere.— The 

Position of the Sun. 

The Becoii is the motion which the explosion of 
the powder communicates to the charge. The 
direction of this motion is opposed to that of the 
bullet, and has a tendency to throw the firer out of 
line, making him, in a slight degree, wheel round ; 
the deviation produced being, at the same time, 
partly vertical, and partly horizontal. 

When the powder is suddenly inflamed at the 
bottom of the barrel, it necessarily exercises an 
action two ways at the same time ; that is to say, 
against the breech of the piece, and against the 
bullet, that is placed above it. Besides this, it acts 
also agaicst the sides of the barrel which it occu- 
pies ; and as they oppose a resistance almost insur- 
moimtable, the whole eflfbrt of the elastic fluid 
produced by the inflammation is exerted in the two 
directions above mentioned. But the resistance 
opposed by the bullet being much less than that 
opposed by the breech of the barrel, the bullet is 
forced out with great velocity. It is impossible, 
however, that the body of the piece itself should 
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not experience a movement backwards; for if a 
spring is suddenly let loose, between two moveable 
obstacles, it will impel them both, and communicate 
to them velocities in the inverse ratio of their 
masses ; the piece, therefore, must acquire a velo- 
city backwards nearly in the inverse ratio of its 
mass to that of the bullet. The term nearly is 
made use of, because there are various circum- 
stances which give to this ratio certain modifi- 
cations. 

The force of the recoil depends on the charge 
of powdery the weight of the bullet y the weight of 
the riflCy and, more particularly, on the amount of 
friction which the bullet experiences in passing up 
the barrel. By augmenting the charge in certain 
proportions, the recoil is increased — ^the quantity 
of gas produced by the explosion becoming more 
considerable; if the charge is diminished, the 
recoil is lessened. The least quantity of powder 
that is found to act satisfactory should, there- 
fore, be fixed on as the charge, and adhered 
to. The weight of the bullet has also an influence 
on the recoil; for the obstacle opposed to the 
expansion of the powder gases is the more power* 
fill in proportion as the bullet is heavier. The 
force of the recoil, which depends on the action 
of these gases on the hinder part of the barrel, 
will therefore be augmented, if the weight of the 
bullet be increased. If the windage is lessened, 
the recoil will be augmented, as a smaller quan- 
tity of gas will escape between the bullet and the 
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barreL The fouling^ which diminishes the wind- 
age and increases the friction of the bullet against 
the sides of the barrel, will also, as I have already 
remarked, augment the recoil. The method of 
loading and driving home has, besides, a great 
influence on it. If the breadth of the lands of the 
rifle is reduced to a maximum, the friction of the 
bullet will also be reduced, and so will also the 
recoil ; for, as the bullet will proceed with greater 
velocity, and, consequently, with less retardation in 
the barrel, the reaction against the breech will 
be less. 

The heavier the rifle, the less will the recoil be 
felt, as the same force will communicate less velo- 
city to any body in proportion as the weight of that 
body is increased. When the person firing, there- 
fore, is careful to keep the rifle firmly fixed against 
his shoulder, he and the rifle almost become one 
body — ^the rifleman and the rifle receive, in some 
measure, the motion of the recoil together ; while 
on the other hand, if the rifle does not touch the 
shoulder, or only presses gently against it, the 
rifle strikes this part of the body with an energy 
proporiionate to the rapidity of the motion it has 
received. The motion of the recoil has for its 
direction the axis of the barrel ; if the stock were, 
therefore, straight, so as to prolong this axis, the 
person firing would experience the whole force of 
the recoil, but the stock being bent, in order to 
facilitate the aim, the rifle loses its tendency to 
recoil ; the effect of this bend, however, if it tends 
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to IcflUB the leooil of the piece when resting against 
ibe sfaooldery tends also to throw the muzzle up, 
br iwAin; it turn, as it were, on its fulcrum at the 
bc3idy aldioiigh the arms are, or ought to he, em- 
ployed to resist this action ; the left hand being 
well stretdied out along the stock. 

The use of too fine powder is also the cause of 
a Terr unpleasant and dangerous recoil; as the 
cfxiipreaBed air in the fore part of the barrel exerts 
a if^iHiing influence against the charge, which is 
HOC of a sniBriffiitlT graduated eaqMoiding quality for 
tfie eapaciiy cf the barrel ; there being a greater 
eoiamii of air in the bonel than the explosiye fluid 
s abte to dispiaee, as it would do, if the powder 
wcR <x a larset srain* 

HJaTins aOnded to causes of irr^ular firing, 
W3aea» 3w cbr and attention may be rectified, I 

KJCiee of others orer which the rifle- 
m emtroU but which, by careful 
maj raider less injurious to his 
y might otherwise be. 
the effects of the wind upon the 
of the bullet. When the wind is blowing 
a quarter exactly opposite to the direction 
^ Ae MUet, the latter will experience a greater 

and be proportionally lowered; the 

rifle must, therefore, be proportionally 

iu offder to hit the mark. When the wind 

bfewin^ in a line exactly with the direction of 

k«iUel> it does not add to its velocity, but it 

it to be greater, by causing the air to move in 
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the same direction ; rendering its ordinary resist- 
anee to the bullet weaker ; the bullet thus rises 
in the plane of projection, and strikes higher; 
the muzzle of the rifle should, therefore, be 
proportionally lowered. When the wind blows 
from a quarter which forms an angle to the direc- 
tion of the bullet, that is to say, from either side, 
the bullet is carried to the opposite side from 
whence the wind blows, and the more so the 
nearer the wind blows from a right angle. A very 
important point in connexion with the wind, ^ is to 
recollect that the more that the target is distant, 
the greater the deviation will be, as the bullet 
remains subject to its action for a greater length 
of time ; and, also, that the deviation will be still 
more as the force of the wind is greater. The 
aim must, therefore, be more to the side from 
whence the wind blows, in proportion to the force 
of the wind, and the distance the man is firing. 

It is very easy, I admit, for me to direct any one 
to aim a little higher, a little lower, a little to the 
right, or a little to the left; for this is a very 
uncertain mode of taking aim, and requires great 
practice in all kinds of weather, and at all dis- 
tances ; and even then, a sudden gust of wind may 
strike the bullet on its passage, and completely 
upset the nicest calculations. The rifleman must, 
therefore, be careful, in making any compensation, 
as it is called, not to venture too far with his aim 
&om the bull's eye, until he has had sufficient 
experience. 
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The next is the state of the aimosphere on 
practice days. When the temperature is high, 
the density of the air is less» and the resistance it 
opposes to the bullet is weaker; the bullet rises, 
and^ consequently, the range will be somewhat 
longer; in order, therefore, to hit the mark, the 
muzzle should be proportionately lowered according 
to the distance. When the temperature is low, the 
density of the atmosphere is greater^ and, as its 
resistance will be more, the range of the bullet 
will be somewhat less ; the muzzle should therefore,, 
be proportionately raised. Every change in the 
temperature, by yarying the densily of the air, 
changes the form of the trajectory, and, elevates 
or depresses the bullet, but without causing it to 
%uit the plane of projection. The temperature 
and humidity of the atmosphere have, besides, a 
great influence on the rapidity of the inflammation 
of the powder and the force it developes at the 
moment of explosion. 

The position of the sun is also sometimes the 
cause of irregular firing, by rendering the true line 
of sight more uncertain^ When the sun is on the 
r%ht, the right side of the firont sight appears 
bright, while the left side is thrown into shade i 
an inverse effect is produced on the notch, if the 
back sight has one, for the right side of the notch 
will bo in the shade, while the left side will appear 
bright. A bright spot will, therefore, be seen on 
the left side of the notch of the back sight, and the 
right side of the front one, which wiU attract the 
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attention of the firer, and lead him to aim by 
directing on the object a line of sight passing on 
the left of the centre of the notch of the back sight, 
and the right of the front one ; the eflfect of which 
will be that the axis of the barrel will be inclined 
to the left, and the bullet will, consequential strike 
on the left side of the target. When the sun shines 
on the left the effect will be exactly the reverse ; 
therefore, the only remedy for this cause of devia- 
tion is to aim a little to the right when the sun is 
on the right side, and a little to the left when the 
sun is on the left side. The breech sight, however, 
which I have contrived, and described in Chapter 
IV, is a remedy for these evils, 
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^ Trir ISt ami gjyiM i madt of a good skinnislier/' 
sa^ CalundL Gsvisr, ** is Adhie imteUigence. In, 
tiai; rsx&s^ tihe doser men attam to a state of 
TQUSsAsccoK medkHmm, with nothing of mind but 
dCMiciinv ti^ neoRr thej are to tme soldier-like 
pe c&cCDiix. Xot a thofogfat should arise, aa eye* 
ball torn, or a finger tremble, but in obedience, 
ami that obedienoe should be accurate and instan*- 
tettKoas as the word* Not so the skirmisher; 
within certain limits he is his own general, 
and must think for himself. From the moment 
that he shakes out &om the elbows of his 
iright and left comrades, reflection must awake, 
in due dependence on a broad esta* 
d system, every man should manoeuvre as 
the fiite of the day depended upon bis own 

^captions. 
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(< The mechanical stifGoess, formerly much seen 
in British light Infantry, arose, there can scarcely 
be a question, from the formality of our old ordinary 
mode of applying the system of Light Infantry 
drill. The automatonism, proper to the ranks, was 
extended to skirmishers, and they also were taught 
to move only as they were wound up. The indig- 
nation of the drill instructor was poured out, not 
upon men who failed in the first rate essentials of 
good skirmishing, but upon those who erred a foot 
in dressing or in distance— who did not step off, 
halt, or fire, precisely at the sound of the whistle 
or elevation of the signal firelock — ^whose unmusical 
ears refused to distinguish amid the endless variety 
of bugled orders — ^who could not run like racers, 
or who ran bewildered in some of the intricate 
evolutions, which were supposed to crown the 
very pinnacle of skirmishing perfection. Some 
corps did not drill according to this erroneous 
method, others did not carry it to its full extent ; 
but, taking the army as a whole, unreflecting 
precision, in the details of skirmishing was its 
system." 

The immense importance of very great attention 
to the ball-practice of this branch of the service, is 
too obvious to require an enforcing observation. 
It is not the case that careful firing is provoked 
by the sight of an enemy ; on the contrary, arith- 
noLetical calculation has repeatedly proved, to the 
blush of the good soldier, that under no circum- 
stances are balls so wildly and carelessly thrown 




86 

ftway as in those momwts when the fortiUiee of 
empires are thrown away alon^ with them. To 
enable the yolunteer to become an efficient rifiLe^ 
man^ his practice ought to be of the most varied 
character. Soldiers of the line are trained at 
ranges from 150 up to 900 yards ; but the rifle^ 
man should be trained at all ranges Up to the 
highest eflfective range of his rifle, for the express 
purpose of picking off axtiUerymen and horses, 
and reconnoitering parties; or for 9Jmoying 
columns imder or forming for attack ; for at all 
such ranges every bullet from a well-made rifle, 
in properly trained hands, would teU. All 
manner of positions should be assumed— ^/^ 
upright posture becoming an exception^ raiher them 
« nde — for it is not what the mem can do^ but 
what the man can make his rifle do, — ^the power 
of doing injury at the greatest distance being as 
I have already said, the primary consideration; 
the rifleman should, therefore, assume that posi^- 
tion which may appear to him, at the time, 
us likely to ^rove the most effective. 

The upright position is useful; it should be 
known by all, and the men be able to assume it 
with facility; but the kneeling position is to be 
preferred, as regards firmness and steadiness^ It 
allows aim to be taken much more surely than in 
the erect posture ; and as it fatigues the left arm 
much less than the lat^r does, it furnishes the 
power of firing a much greater nimiber of rounds 
wkii effects To attempt to fire from the shoulder, 
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at long ranges, in an upright position, would be 
throwiiig away ammunition, so long as a stump of 
a tree, a stone, or any irregularity in the ground 
offered a support to make the aim more certain. 
A new kneeling position has been introduced, 
which gives the rifleman greater steadiness in 
taking aim. The position is this : the man kneel- 
ing on the right knee sits on the right heel, while 
the left elbow rests on the left knee, the left hand 
steadying the rifle. The body thus rests on a 
tripod of equilateral proportions, of which the 
right knee, right toe, and left foot are the feet, 
and this position is generally found easy and advan- 
tageous. It is also a very good plan to plant the 
rifle sword in the ground, and, kneeling low down, to 
rest the barrel on the hilt, and then take a 
steady aim. 

A practical rifleman assumes and quits the 
kneeling position with great rapidity, and, on level 
ground, it furnishes this advantage, that he exposes 
only half his body, at the most, to the shot of the 
enemy. Any position, however, that affords the 
best additional support to the rifle, must be con- 
sidered as the best position for the rifleman who 
wishes to acquire a precision, a sort of perfection in 
firing at long ranges, which the upright position 
will never give him. At all matchesj therefore, 
from 300 to 1000 yards, or more, a rest should be 
allowed, for it is the fine shooting, not the random 
shots, that creates the greatest interest at all such 
meetings. 
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To hit an object moving in a direction per- 
pendicular, or nearly so, to the firing plane, it is 
requisite to aim by so much in front of it, in the 
direction it follows, as the velocity of the motion is 
greats or less, and as it is nearer or more distant. 
It is indispensable not to fire till the object has 
been followed for some time, in order to arrive at a 
full comprehension of the direction and the velocity 
of the motion. If the object approaches the person 
firing, the muzzle of the barrel should be gradually 
and gently lowered, with the finger on the trigger 
all the while ; if, on the other hand, the object is 
retiring, the muzzle of the barrel should be gradu- 
ally raised, and more or less quickly, in proportion 
to the velocity of motion of the object. In general, 
the quantity by which we shoxild aim higher or 
lower than the estimated distance would require, 
at an object approaching or retiring, depends on the 
rapidity of the motion, and the increase in the 
remoteness of the object. 

In the rules for firing, which have been given, 
it has generally been assumed that the line of sight 
is horizontal, or very slightly varying from that 
direction. When the mark and the party firing 
are not on the same level, and the difference is 
very preceptible, the form of the trajectory of the 
bullet is altered ; so that if the ordinary roles for 
firing were followed, it would not be possible to 
bit the mark. It may be seen, by means of a 
geometrical figure, that, when the line of sight is 
JMCimtd above the horizontal, the trajectory is less 
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coryed than is the case when the line of sight k 
horizontal, and that, on the contrary, the trajectory 
is more carved when the inclination takes place 
below the horizontal. It will be necessary, then, 
to aim above the point at which we should fire on 
level ground, in order to hit an object placed at an 
elevation, and below it, if the mark to be hit is 
situated on lower ground. 

To hit a target one foot square, every time, at 
100 yards, may be considered very good practice 
for the generality of riflemen ; but to hit a target 
ten feet square, every shot, at 1,000 yards, must be 
allowed to be very superior shooting* At short 
ranges the bullet has the greater part of its original 
velocity within itself until it reaches the target ; 
the disturbing atmospheric influences have, there- 
fore, comparatively little eflfect upon it ; nor does 
any slight irregularity, in the holding of the rifle, 
affect it perceptibly ; but at long ranges the deflec- 
tion is very apparent, and often astonishes the 
marksman who has not studied the cause. In 
firing at 1,000 yards, the original velocity of the 
bullet is reduced, by the resistance of the air, to 
less than a third of what it was when it left the 
barrel^ before it has reached much more than two- 
thirds of that distance ; the deflecting agency of 
currents of air have, therefore, great power near 
the end of a long range, and are capable of pro- 
ducing a manifest lateral effect upon the bullet, 
and these changes are more marked as the distance 
is increased, and the velocity of the bullet lessened. 
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Besides, if the rifle is not held so as to preserve 
the back sight truly perpendmiilar with the axis of 
the harrel, the huUet^ will go to the left if the 
sight itself is incliaed tq the right, and mce versa^ 
and it is worthy of remark, that the very slightest 
indination will cause a deflection of many yards 
before the bullet reaches the target at long ranges. 

All external causes of deviation increase with 
the distance, but in a much greater proportion ; 
as the deviating force becomes more powerful as 
the velocity of the bullet becomes weaker. Internal 
causes of deviation are various ; a rifle may shoot 
very well at 100 or 200 yards, and " not shoot at 
all " at 1,000 ; this can only be accounted for by 
some peculiarity in the barrel^ in the mode of 
grooving, in the degree of spiral, or in the bullet 
itself, and can only be discovered, on close exami* 
nation, by a competent judge. 

Brifle firing, in many of the circumstances of 
war, may be effected in the same manner as on the 
practice ground. The itifleman will not always be 
aible to select an individual at whom to fire in the 
enemy's line, either in consequence of the smoke, 
or the manoeuvres which may mask and cover a 
portion of this line ; but it will generally be possible 
for him to aim at his ease, without any obstruction, 
at whole lines or masses^ which the conditions 
under which he fires will give him every oppor- 
tunity of reaching. In this species of firing, as 
^dl as in the others, indeed, the proper apprecio^ 
iion of distcmces is indispensable. 



91 

The great importance to a rifleman, of being 
able to estimate distances correctly, may be very 
readily conceived. In firing at the target, simply 
for practicei the distances are well known, and 
nothing is required but to arrange the slide 
*of the back sight, to aim correctly, and to fire 
with care and attrition; but it would be other- 
wise when opposed to an enemy in the field, 
where the distance would be necessarily unknown, 
and where the rifleman would be required to 
decide with promptitude, and as exactly as pos- 
sible, the distance, and regulate his firing accord- 
ingly. This can only be accomplished by con- 
tinual practice and observation, as that alone can 
impart a species of precision, an accuracy to the 
eye, whick permits the measurement of long dis- 
tances sufiGlciently exact for the purposes of the 
rifleman. 

By careful observation and attention the rifle- 
man may render his ordinary target practice of 
great use in judging of distances, he has only to 
keep in mind the apparent height of the markers 
as they move to and fro. By carefully studying 
their apparent height from the different dis- 
tances he fires, he may learn to measure with 
the eye, with tolerable certainty, the distance he 
is from a man ; and acquire that readiness and 
quickness in deciding upon it, that is so essential 
in making expert marksmen. A still more 
eflB-cient mode of practice may be adopted, by 
having a target, the size of a soldier, placed in 
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unusual parts of the ground, and the rifleman 
inarched to different and uncertain places to fire 
from. 

In damp and hazy weather, the objects, being 
less lighted, will appear more remote than they 
really are. In fine weather and sunshine, the 
objects standing in a strong light, will appear 
much nearer than they really are. The appreciation 
of distance in an avenue of trees is difficult, for, 
the perspective is very deceptive, and causes objects 
to appear at a much greater distance than they 
really are. 

There are scientific instruments of various 
descriptions manufactured for the purpose of 
measuring distances; the most simple and easy 
of application, is called a stadia; but none of 
them are likely to become general in actual war- 
fare. Up to 500 yards, the stadia might be of 
considerable service to an officer commanding a 
party; but beyond this distance it is very diffi- 
cult to employ it with exactness, in consequence 
of the insi^iificance of the apparent heights, and 
the difficulty of clearly tracing the outline of the 
objects. 

The distance of infismtiy or cavalry may be 
measured by a telescope, with a micrometer scale 
In the eye piece. 
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PART II. 



Ohaptee I. 

ON EBOBUIT OB SQUAD DBILL. 

Lieutenant^General Sir Charles Napier on Volunteer DrilL — The 
Duties of a Volunteer Adjutant secondary to those of the 
Instructor of Musketry. — Prefatory Remarks. — Position of 
the Recruit. — Standing at Ease. — Attention. — Dressing. — 
Facings. — Position in Marching.^ Quick Step. — Stepping out. 
— Stepping short. — Marking Time. — ^Double March. — Side or 
Closing Step.— Wheeling. — Diagonal March. — File Marching. 

Lieutbnant-Genbral Sir Charles Napier, in 
his celebrated letter " on the Defence of England, 
by Volunteer Corps/' says, " Get some old Soldier 
for your Adjutant to teach you, not a long course of 
drill, but just seven things, viz. : — 

1. To face right and left by word of command. 

2. To march in line and in column. 

8. To extend and close files as light Infantry, 
with " mpporta.^* 

4. To change front in extended and in close 

order. 

5. To relieve the Skirmishers. 

6. To form solid squares and rallying squares. 

7. To form an advanced guard. 



w^ 
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" These seven things,** he continues, " are all you 
require ; do not let any one persuade you to learn 
more." 

The above course of drill is admitted to be quite 
sufficient for any but professional soldiers. Indeed, 
when entered into, it will be found to comprise far 
more than it did when Gten^al Napier wrote his 
letter (February, 1852), as little or nothing was then 
known of the power and range of the weapon which 
has since so completely revolutionized the relative 
value of the different arms, and the mode of con- 
ducting skirmishing manoeuvres in the field. At 
tlrnt time Sir Ohades admitted tibai he had not even 
aeca\ one of the new rifles, sothat has reocmmiendation 
to get 9ome old Soldier for an Adjutant must in some 
inoasnre Im> qualified, as the mere ** old Soldier," 
who is mH9CqHm9^td with gunnery, as applied 
^i^Hf^fic^Ujf to the modon long-range rifle* cannot 
bo a qualified instructor of Volunteer B\flemen^ 
\\\K<m^ >tUui\ in the hour of danger, will depend 
luort^ on tholr ^71 in the iMt of that weapon, than 
on any knowlodge they may acquire of light 
XnOmtry moxtnuentsu In ^m^ marchnig and 
n\m\a>u\rJng» m\d the ordinaxr duties of an Adju- 
tw\t» must merj^^iiito or become secondary to the 
inoiv vsoieutifie and laborious duties of the Captain 
In*itinu>tw of Musketry ; for though a limited 
muouut of drUU ^md souk^ knowledge of skirmishing, 
win h«i Hh;^ute^* neee«sssMy, still the ** crack " corps 
of Briti^ Vi^luuteers wiU be those that can put 

» greatest number of shc^ into the target at the 
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longest ranges, as the target and the target only, 
will become the measure of their efficiency, useful- 
ness and distinction.* 

The great object is not to make amateur soldiers, 
but shitted riflemen ; not to produce a few hundred 
imperfect battalions, but thousands upon thousands 
of trained and unfailing sharpshooters. Once more 
in the history of this nation we are to adopt a 
national arm, to take it up with a will, to teach 
ourselres and our children its use, and to make it 
our trusty and familiar weapon, until the British 
rifle shall become as renowned and as formidable as 
the English long-bow. That is the great object of 
the present movement. It is easy enough to form 
a •• Volunteer Corps,** to select a uniform, to enjoy 
a pleasant field day, and to indxilge that military 
spirit which, after aU, is ingrained in the very 
nature of Englishmen. All this we can do as our 
ancestors did, with as much alacrity and as heartUy, 
but we must do something more. We must go 
seriously to work till we can really call ourselves 
rifle'^hots, and when that is done a Volunteer Corps 
will be as good, for home defence, as the best 
regiment in the world. A few of the simple move- 
ments which enable men to act in large bodies and 

* The trutli of these remarks has since been confirmed by high- 
authority, for " on the 1st of July, the Secretary of State for 
"War said, in reply to a question from Sir J. Shelley, that twenty*, 
five Adjutants and 100 Serjeants of the disembodied Militia are- 
about to repair to Hythe to become qualified as Instructors ini 
Musketry, and will then be available for Volunteer Carps.** 
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obejr orders in fhe field may be learnt without diffi- 
colly. That kind of practice is sooa mastered, and 
may also be saperintended by the Instmctor of 
Musketry, but the real drill must be drill of another 
kind. Erery man of erery corps ought to be sure 
that within a certain distance of his rifle no enemy 
could stand and live. That will be the true test of 
" effective *' yolunteers. When once they have 
learnt to use the rifle, as modem rifles can be used, 
the mere oi^;anization of the millions whidi these 
Islands can produce, will be, comparatiTely, a work 
of the greatest ease. 

The instructors to whom the drilling of recruits 
is intrusted, should be dear, firm, and concise in 
their mode of conyeying instruction, in order to 
command attention to their directions. Short and 
frequent drills are always to be preferred to long 
lessons, which exhaust the attention of the teacher 
as well as the pupiL Recruits should not, there- 
fore, be kept too long at any particular part of their 
exercise, and, for the sake of greater variety, the 
lessons contained in this chapter and the next may, 
with great propriety, be intermixed. It will also 
encourage attention, if the men are moved on pro- 
gressively from class to class according to their 
merit, so that the quick iutelligent volunteer may 
not be kept back by those of inferior capacity. A 
system of mutual instruction may likewise be intro- 
duced with much advantage, as the more forward 
would be able to drill small squads in outlying 
districts, where the members would be too far 
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removed for constant attendance on the regular 
Head Quarter drills. In conclusion, as smartness 
is a first-rate military quality, Instructors should 
be careful to impress this fact on the minds of all, 
that to perform the necessary movements ^vith grace^ 
and eetse^ instead of getting into a slovenly and 
careless habit, requires only a little extra attention, 
on the part of the volunteer, at the commencement, 

Becruits are generally instructed at the outset by 
placing several together in what is termed 

Single Rank at Open Order, 
This is taken by each man stretching out his 
right arm and keeping that distance from his right- 
hand man, but as the following instructions are 
intended for a class superior to the generality of 
recruits, it is deemed advisable to proceed at once, 
under the supposition that a similar number of 
men are placed together in what is called 

Single Rank at Close Order. 

In a " Single Rank at Close Order," the Touch 
constitutes the principal guide and regulator in its 
formation ; for each man, when properly in line, 
should feel his right, or left, hand man (towards 
the point of direction) at the thick part of the arm 
immediately below the elbow ; but the Touch should 
be very light, so that crowding together may be 
carefully avoided. 

Sec. 1. — Position. 

The shoulders and body should be square to the 
front. The heels in a line and close together. The 
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£&¥«« «rraigtit. The toes turned out, so that the 
i5« siaT fonn an angle of 60 degrees. The arms 
lAT- gmg elo6e to the side. The elbows turned in, 
i2ii ^iose to the body. The hands open, the palms 
nraeti fl^t to the thighs, and the elbows close to 
zbe ade*. The thumbs close to the forefinger, and 
K fiir back as the seams of the trousers. The breast 
adranoed, and the belly drawn in, but without 
constraint. The head erect. The eyes straight to 
the firt>nt. The knees pressed back. The body 
upri^t, but inclining forward, so that the principal 
weiAt may bear on the fore part of the feet. 

This is the position in which the man is ex- 
ptH.ted to place himself when the word Attention 
is :£iven. 

See. 2. — Standing at Ease. 

•rhi thie words Stand-at-Base, the left foot is 
.•arrie^ 4»rward six inches, toes to the left front, 
Avr ^parated, the greatest part of the weight of 
r ae body brought upon the right leg ; the left knee 
a lirtlo bent : the hands brought together before 
the bvHiy, the pahns struck smartly together, that 
ot' the rucht hand slipped over the back of the left, 
droppioi them to the full extent; the shoulders 
kept hack and square ; the head to the front, and 
thse whole attitude without constraint. 

Ott the Wi>rd Attention, the hands fall smartly 
,j^^» the outbade of the thigh ; the left heel is 
Z^]|i]^ KHi^k in a line with the right, and 
JT^ttH^ uuciwstrained position immediately 
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If the oommand Stand-at-Ease is followed by 
the words Stand East, the men are permitted to 
move their limbs, but without quitting their 
ground, so that upon the word Attention, no ono 
shall have materially lost his dreading in line. 

Before calling men to Attention, when they are 
standing easy, the caution Eyes-Pront is given, 
upon which every man resumes his position as 
described in Stand-at-Ease, and remains steady. 

Sec. 3, — Dressing. 

On the word Dress, each individual casts his 
eyes to the point to which he is ordered to dress, 
with a slight turn of the head, but preserving the 
shoulders and body square to the front ; when, if 
properly dressed (or in line), each man will just be 
able to distinguish the lower part of the face of the 
second man beyond him ; but if not properly 
dressed, very short quick steps, forwards or back- 
wards, must be taken to gain exactly the proper 
position. 

If the word Dress is given singly, without 
naming any point by which to dress, the men must 
turn their heads to the flank from whence the voice 
proceeds. 

Sec. 4. — Eyes to the Right, Left, or Front. 

On the words Eyes-right, glance the eyes to 
the right with a slight turn of the head. On the 
words Eyes-Left, cast the eyes in like manner to 
the left; and on the words Eyes-Pront, the 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. E/aise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

^ To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Face. 

1st. Place the right heel against the ball of the 
left toe, keeping the shoulders square to the front. 

2nd. Blaise the toes, and turn to the left about 
on both heels. 

3rd. Bring up the right foot smartly in a line 
with the left. 

Right (or Left) Half-face.) 

Ist. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eighth of a 
circle to the right (or left) on both heels. 

This facing is necessary when it is intended to 
perform the diagonal march to the front. 

When it is necessary to perform the diagonal 
march to the rear, the words Right (or Left) 

ABOUT, THREE-QUARTERS FACE will be givCU, upon 

which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Pront. 
When it is intended to resume the original front, 
the word of command Eront will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions ; in closing to a flank ; or 
when dressing is ordered after a halt. 

Sec. 6. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Haise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

* To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

1st. Place the right heel against the ball of the 
left toe, keeping the shoulders square to tlie front. 

2nd. BiHise the toes, and turn to the h'ft about 
on both heels. 

3rd. Bring up the right foot smartly in a line 
with the left. 

Right (or Left) Half-face.) 

Ist. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eighth of a 
circle to the right (or left) on both heels. 

This facing is necessary when it is intended lo 
perform the diagonal march to the front. 

When it is necessary to perform the dUtrjounl 
march to the rear, the words EionT (on Lkft) 
ABOUT, three-quarters FACE wiU bc givcu, ui)on 
which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 

When it is intended to resume the original front, 
the word of command Eront will bc given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady imtil faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

' To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

1st. Place the right heel against the hall of thr 
left toe, keeping the shoulders square to the front. 

2iid. Raise the toes, and turn to the lel't about 
on both heels. 

3rd. Bring up the right loot smartly in a line 
with the left. 

Right (or Left) Half-face.) 

Ist. Draw baek (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eighth of a 
circle to the right (or left) on both heels. 

This facing is necessary when it is int(Mided lo 
perform the diagonal march to the front. 

When it is necessary to perfonn the (Uaf/ount 
march to the rear, the words Eight (or Left) 

ABOUT, THREE-QUARTERS FACE will bc givCU, Ul)0n 

which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 

When it is intended to resume the original front, 
the word of command Eront will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady imtil faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the fdcinga^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

' To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

1st. Place the right heel agiiinst the hall ol' tlir 
left toe, keeping the shoulders squares to the IVoiit. 

2iid. B/aise the toes, and turn to the left about 
on both heels. 

3rd. Bring up the right foot smartly in a line 
with the left. 

Right (or Left) Half-face.) 

Ist. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eightli of a 
circle to the right (or left) on both heels. 

This facing is necessary Avhen it is intended lo 
perform the diagonal march to the front. 

When it is necessary to pcrfonn the d\o(jouol 
march to the rear, the words RionT (on Lkft) 
ABOUT, three-quarters FACE wiU be given, upon 
which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 

When it is intended to resume the original front, 
the word of command Eront will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady imtil faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

^ To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

1st. Place the right heel against the hall ol' the 
left toe, keeping the shoulders square to the IVoiit. 

2nd. B/aise the toes, and turn to the left ahcait 
on both heels. 

3rd. Bring up the right loot smartly in a line 
with the left. 

Bight (or Left) Half-face.) 

1st. Draw back (or advance) the right foot one 
inch. 

2nd. Baise the toes, and turn an eighth of a 
circle to the right (or left) on both heels. 

This facing is necessary when it is intended lo 
perform the diagonal march to the front. 

When it is necessary to perform the (IUkjouoI 
march to the rear, the words Bight (or Li: ft) 

ABOUT, THREE-QUARTERS FACE wiU bc givcn, U])()n 

which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Eront. 

When it is intended to resume the original front, 
the word of command Front will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady imtil faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Face. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Haise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

^ To THE Left Face. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Face. 

1st. Place the right heel a£i;aiiist the ball of tho 
left toe, keeping the shoulders square to the front. 

2]id. Raise the toes, and turn to the left a1)()iit 
on both heels. 

3rd. Bring up the right foot smartly in a line 
with the left. 

Bight (or Left) Half-face.) 

Ist. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and tui*n an eightli of a 
circle to the right (or left) on botli lieels. 

This facing is necessary when it is intended to 
perform the diagonal march to the front. 

When it is necessary to perform tlie diofjonal 
march to the rear, the words llionT (on Left) 
ABOUT, three-quarters FACE wiU bc givcn, upon 
which the ball of the right foot (not the ball of tlie 
toe) is brought to the left heel, or the right lieel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Eront. 

When it is intended to resume the original front, 
the word of command Front will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

' To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Face. 

Ist. Place the right heel a£i;aiiist the ball of \\w 
left toe, keeping the shoulders square to the front. 

2]id. Raise the toes, and turn to tlie Irft ahout 
on both heels. 

3rd. Bring up the right foot smartly in a line 
with the left. 

Bight (or Left) Half-face.) 

Ist. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eighth of a 
circle to the right (or left) on both heels. 

This facing is necessary when it is intended (o 
perform the diagonal march to tlie front. 

When it is necessary to perfonn tlic diaffonnl 
march to the rear, the words IIight (or Left) 

ABOUT, three-quarters FACE wiU bc givCU, U])(m 

which the ball of the right foot (not the ball of tlie 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a tliree-quarters 
face in the given direction, and square the heels. 

Front. 

When it is intended to resume the original front, 
the word of command Front will be given, when 
the whole face the nearest way to the front, excei)t 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

' To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Face. 

1st. Place the right heel against the ball of the* 
left toe, keeping the shoulders scjiiaro to the trout. 

2]id. Raise the toes, and turn to the left nhimX 
on both heels. 

3rd. Bring up the right foot smartly in a line* 
with the left. 

Right (or Left) IIalf-fack.) 

Ist. Draw baek (or advance) the right foot one 
inch. 

2nd. Raise the toes, and tuni an eighth of a 
circle to the right (or left) on both heels. 

This facing is necessary Miien it is intended to 
perform the diagonal march to the front. 

When it is necessary to perfonn the diaffoanl 
march to the rear, the words llionT (on Lkft) 
ABOUT, three-quarters FACE wiU bc givcn, upon 
which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 
When it is intended to resume the original front, 
the word of command Front will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 



100 

look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings, the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

' To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

Ist. Place the right heel agiiinst the ball oi the 
left toe, keeping the shoulders square to the front. 

2]id. Raise the toes, and turn to the Irft about 
on both heels. 

3rd. Bring up the right foot smartly in a line 
with the left. 

Right (or Left) Half-face.) 

Ist. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eighth of a 
circle to the right (or left) on both hocls. 

This facing is necessary when it is intended lo 
perform the diagonal march to tlic front. 

When it is necessary to perfonn the difff/oiffff 
march to the rear, the words Right (or Li: ft) 

ABOUT, THREE-QUARTERS FACE wiU bc givCU, Upon 

which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 

When it is intended to resume the original front, 
the word of command Front will be given, wlien 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

^ To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

1st. Place the right heel ay;aiiist the hall of tlu* 
left toe, keeping the shoulders square to the IVoiit. 

2]id. Raise the toes, and turn to the h^ft ahout 
on both heels. 

3rd. Bring up the riglit foot smartly iu aline 
with the left. 

Bight (or Left) Half-face.) 

1st. Draw back (or advance) the rii^ht foot one 
inch. 

2nd. Raise the toes, and turn an eii^hth of a 
circle to the right (or left) on both heels. 

This facing is necessary when it is intend(\l lo 
perform the diagonal march to tlie front. 

When it is necessary to perfonn the diafjounl 
march to the rear, the words Kigut (oh Li: ft) 

ABOUT, three-quarters FACE wiU bc glvcu, U])()n 

which the ball of the right foot (not the ball of tlie 
toe) is brought to the left heel, or tlu» right li(»ol to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 

When it is intended to resume the original front, 
the word of command Front will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady imtil faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheelmg of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings, the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

^ To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Face. 

1st. Place the right heel against the hall of the 
left toe, keeping the shoulders square to the front. 

2]id. Raise the toes, and turn to the U*ft a1)out 
on both heels. 

3rd. Bring up the riglit foot smartly in aline 
with the left. 

Bight (or Left) ILvLr-FACE.) 

1st. Draw back (or advance) tlie right foot one 
inch. 

2nd. B/sise the toes, and tuni an eiglitli of a 
circle to the right (or left) on both heels. 

This facing is necessary M'lien it is intended to 
perform the diagonal march to tlie front. 

When it is necessary to perform tlie iUofjounl 
march to the rear, the words llionT (on Left) 
about, three-quarters face will be given, u])on 
which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 

When it is intended to resume the original front, 
the word of command Front will be given, when 
the whole face the nearest way to the front, except 
when faced to the rear, then always by the riglit. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

' To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left iieel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

1st. Place the right heel as^iinst the hall ol' the 
left toe, keeping the shoulders square to the IVoiit. 

2]id. Raise the toes, and turn to the h^ft ahout 
on both heels. 

3rd. Bring up the right foot smartly in aline 
with the left. 

Right (or Left) IIalf-fack.) 

Ist. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eightli of a 
circle to the right (or left) on botli lieels. 

This facing is necessary when it is int(Mided to 
perform the diagonal march to tlie front. 

When it is necessary to perfonn tlie iUnyounl 
inarch to the rear, the words Right (oh Li:ft) 
about, three-quarters face will be given, upon 
which the ball of the right foot (not the ball of tlic 
toe) is brought to the left heel, or the right heol to 
the ball of the left foot ; then make a tliree-quarters 
face in the given direction, and square the lieels. 

Front. 
When it is intended to resume the original front, 
the word of command Front will be given, >vhcu 
the whole face the nearest w^ay to the front, except 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 
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look and head must be turned directly to the 

front. 

These motions of the eyes are useful on the 
wheeling of divisions; in closing to a flank; or 
when dressing is ordered after a halt. 

Sec. 5. — Facings. 

In going through the facings^ the left heel is 
never to quit the ground. The body must rather 
incline forward, and the knees be kept straight. 

To THE Right Pace. 

1st. Place the hollow of the right foot smartly 
against the left heel, keeping the shoulders square 
to the front. 

2nd. Raise the toes, and turn a quarter circle 
to the right on both heels, which must be kept close 
together. 

^ To THE Left Pace. 

1st. Place the right heel against the hollow of 
the left foot ; keeping the shoulders square to the 
front. 

2nd. Raise the toes, and turn a quarter circle 

to the left on both heels, which must be pressed 

together. 

Right about Pace. 

1st. Place the ball of the right toe against the 
left heel, keeping the shoulders square to the front. 

2nd. Raise the toes, and turn to the right about 
on both heels. 

3rd. Bring the right foot smartly back in a line 
with the left. 
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Left about Fack. 

1st. Place the right heel ai^iiiist the hall of the 
left toe, keeping the shoulders square to the front. 

2]id. Raise the toes, and turn to tlu* h*ft ahout 
on both heels. 

3rd. Bring up the right foot smartly in aline 
with the left. 

Right (or Left) Half-face.) 

1st. Draw back (or advance) the right foot one 
inch. 

2nd. Raise the toes, and turn an eighth of a 
circle to the right (or left) on both heels. 

This facing is necessary when it is intended lo 
perform the diagonal march to the front. 

When it is necessary to perfomi the dUujondl 
march to the rear, the words Kight (oh Left) 
ABOUT, three-quarters FACE wiU be given, u])()n 
which the ball of the right foot (not the ball of the 
toe) is brought to the left heel, or the right heel to 
the ball of the left foot ; then make a three-quarters 
face in the given direction, and square the heels. 

Front. 
When it is intended to resume the original front, 
the word of command Front will be given, m hen 
the whole face the nearest way to the front, excei)t 
when faced to the rear, then always by the right. 

The foot in the first of the above motions should 
be carried back or brought forward without a jerk ; 
the movement being from the hip, so that the body 
is kept perfectly steady until faced. 
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Sec. 6. — Position in Marching. 

In marcliing the men should be well balanced 
on their limbs. The hands kept steady, but not to 
cling or move with the thigh. The legs to move 
from the haunches, free and natural. The feet, 
being raised sufficiently high to clear the ground 
without grazing it, carried straight to the front, 
and, without being drawn back, placed softly on 
the ground, so as not to jerk or shake the body, the 
toes turned out at an angle of thirty degrees. The 
body square to the front, the head erect, and the 
eyes directed straight forward. 

The flank towards which the men are ordered 
to touchy is called the Pivot flank, the opposite flank 
is called the Reverse flank. Before a squad is 
ordered to march the pivot flank should be decided 
by the caution, By the rights or By the left. 

Marching always commences with the left foot, 
except the side step to the right. 

Sec. 7. — ^Thb Quick Step. 

The pace called, in the regular army, the Sloto 
Stepy should be unknown in Volunteer Rifle Corps, 
it will, therefore, be desirable to proceed at once to 
the Quick Step. 

Quick time is 108 steps in a minute, each thirty 
inches in length, which gives ninety yards in a 
minute, or three miles and one hundred and twenty 
yards in an hour . 

The word Quick is to be considered as a cau- 
tion, and at the word March, the whole move off, 
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conforming to the directions given in the last 
section. 

Sec. 8. — ^The Halt. 

On the word Halt, the foot which is off the 
ground is to complete the step ; then square the 
heels, and stand still, thus finishing the step which 
was being taken when the word of command was 
given. 

After the word Halt, the men should stand 
perfectly steady, in whatever position they may be, 
unless ordered to Dress. 

Sec. 9. — Stepping Out. 

Supposing that the men are marching, as already 
directed in Qtdck TiniCy on the words Step Out 
being given, each man lengthens his step from 30 
to 33 inches, by leaning forward a little, but 
without altering the time taken to complete each 
step. 

This step is necessary when a temporary exertion 
to the front is required ; but at the words Quick 
Step, the pace of 30 inches is again to be resumed. 

Sec. 10. — Stepping Short. 

On the words Step Shorty the foot advancing is 
to finish its pace, and afterwards each man takes 
paces of 10 inches until the word Fo^^ward is 
given, when the usual pace of 30 inches is to be 
resumed. 



i 
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This Step, and Markmg Time^ are useful when 
a momentary retardment of a body of men is 
required, or when a division has to wait for others 
coming up. 

Sec. 11. — Marking Time. 

On the words Mark Time, the foot advancing 
is to complete the pace, after which the same time, 
or cadence, is to be continued, without gaining 
ground, by alternately moving the feet up and 
down, without bending the knee too much. At the 
word Forward, the usual pace of thirty inches 
is to be taken. 

Sec. 12. — Stepping Back. 

On the words Step Back, Quick March, the 
men move straight to the rear, preserving the 
shoulders square to the front, the head erect, and 
taking the full pace of thirty inches. On the word 
Halt, the foot in front must be brought back 
square with the other. 

This step can only be necessary when a few 
paces are required to the rear. 

Sec. 13. — Changing Pebt. 

When it is necessary to change the feet in 
marching, the advanced foot must complete its 
pace, the ball of the rear foot is then to be brought 
up quickly to the heel of the advanced one, which 
is instantly to make another step forward ; taking, 



105 

as it were, two successive steps with the same foot, 
at the same time preserving the true cadence. 

This movement is required to he performed hy 
any man who is stepping with a different foot from 
the rest of his division. 

Sec. 14. — ^The Double March. 

Double Time is 150 steps in a minute, each 
thirty-six inches or one yard in length. 

On the words Double March, the whole step 
off together ; the knees a little hent ; the hody 
more advanced than in the other marches, and the 
arms hanging with ease down the sides. 

The full pace of thirty-six inches must be taken, 
to avoid getting into the habit of a short trot, 
which would defeat the object of this step. 

The men should be taught to Mark Time in the 
Double Ma/rch in the same manner as in the Qtmk 
Step. 

Sec. 15. — ^The Side or Closing Step. 

The Side or Closing Step is to be performed 
from the Salt ia quick time, as follows : — 

On the words Right Close, Quick March, 
the eyes are to be turned to the right, and each 
man is to carry his right foot to his neighbour's 
left foot, till the heel touches his right heel ; then 
take the next steps in the same manner. 

The whole must do this with perfect precision 
of time, keeping the shoulders square, the knees 
not bent, and in the true line on which the body is 
formed. 
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At the word Halt, the whole halt, turning their 
eyes to the front, and remain steady. 

The Left Close is to be performed in the same 
manner, by turning the eyes to the left, and moving 
the left foot to the next man's right foot. 

In Closing on rough or broken ground, the men 
are necessarily permitted to bend their knees. 

The men should also be practised in taking any 
given number of paces to either flank, and then 
halting without word of command : the command 
to be given thus. Three Paces Right Close, 
Quick Mabch. 

Sec. 16. — ^Whebling Forwards a Single Rank 

FROM THE Halt. 

On the words Right Wheel, the right hand 
man faces to the right, and, on the words Quick 
March, the remainder step oflF together, the whole 
turning their eyes to the left (the wheeling or out- 
ward flank) except the left-hand man, who looks 
inwards, and steps the usual pace of thirty inches. 
The others looking outwards, but touching inwards, 
keep the same time, but shorten their pace, in pro- 
portion as they are nearer to the right hand man 
on which the wheel is made, so as to bring 
their left hand man round with them, without 
pressing too much upon one another, or losing the 
touch. 

On the words Halt-Dress, the whole halt, 
and Dress, keeping the touch towards the right 
band man. 
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On the words Eyes Front, the whole turn their 
eyes to the front, and remain steady. 

In wheeling to the leftj the left hand man faces 
to the left, the whole observing the same instructions 
given for Bight Wheels hut reversed. 

Sec. 17. — ^Whebling backwards a Single Bank. 

At the caution, on the Right, Backwards 
Wheel, the right-hand man faces to the left. At 
the words Quick March the remainder step back- 
ward, looking and touching the same as in wheeling 
forward on the right. 

In wheeling backwards on the Left^ the left 
hand man must face to the right, and the remainder 
step backward, looking and touching as in wheeling 
forward on the Left. 

No rank, nor ranks of more than twelve files 
should ever be wheeled backwards ; they should be 
faced about and then wheel forwards. 

Sec. 18. — Changing the Direction by Wheeling 

ON A Moveable Pivot. 

When the rank is marching to the front, and is 
required to change its direction, the words Right 
(or Left) Wheel, will be given, when the wheel is 
to be performed as directed in the last two sections, 
with the exception that the pivot man marks timey 
and brings his shoulder round with the others, the 
outward man of the named flank continuing to step 
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out at the full face. The word Forward, wiU be 
given when the rank has attained the direction in- 
tended, when the whole resume the full face and 
march straight forward. 

Sec. 19. — ^The Diagonax March. 

On the word Right (or Left) half pace, the 
men, if halted, make a half face, in the direction 
ordered, and, on the words Quick March being 
given, move on on the diagonal lines upon which 
they are individually placed, after having made the 
half face. On the words, Halt, Front, the original 
front is resumed. 

If the rank is marching to the front, and it is 
required that they should take an oblique direction, 
the words, Right (or Left) Half Turn, will be 
given, when the men move as above directed, and 
when required to move to the original front without 
halting, the words Front, turn, will be given, when 
each man turns his body to the front and moves 
forward without checking the pace. 

In this march, the leading flank is the pivot for 
the time being ; for instance, if the rank is to move 
by the right half turn, the right-hand man must 
pay particular attention to the length of pace, and 
must move perpendicularly to the line he took up 
when he made his half turn; the others being 
careful that their right-arms do not get beyond the 
centre of the men's backs who precede them in 
ecliellony as this oblique movement is termed. If 
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they keep this position their right feet will just 
elear the left feet of the preceding files. 

If this moyement is to be performed to the left, 
the reverse of the foregoing instructions must be 
observed. 

Sec. 20. — File Mabching. 

To THE Right (or Left) Face. The men face 
as commanded, and cover each other exactly in file, 
so that the head of the men immediately in front 
may conceal the heads of aU the others before him. 
On the words Quick Mabch, the whole move oflF 
together, continuing at each step the ftdl pace of 
thirty inches, in order that the original distance 
between each man may not be increased or dimin- 
ished. 

To do this correctly, the leader must march 
straight forward, and every man must follow, 
placing his foot on the ground in advance of the 
spot from whence the man in his front has just 
taken up his, so as to prevent opening out, or losing 
the compact formation. Looking down, or leaning 
back, must be avoided. 

To the Right (or Left) Turn. On the word 
Turn, each man, without changing step or cadence, 
comes to the right (or left) on his own ground. Or 
Right (or Left) About Turn, when each, in his 
own person, performs this movement in the time 
prescribed for three distinct paces ; then marking 
time till he receives the word Forward, he resumes 
the full pace of thirty inches, as before. 
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Right (or Left) Wheel. On the word 
Wheel, the leading man turns to the Right (or 
Left) and the remainder follow without checking 
the march. 

Right (or Left) Countebmauch. On the 
word Countermarch, the leading man wheels to 
the right (or left) about ^ followed by the remainder 
who lengthen their paces whilst in the act of coun- 
termarching, otherwise they would lose their 
distance. 

When a Squad, or Company, drilling without 
arms, is to be dismissed, the words Stand at Ease, 
should be given, then Break, when the whole break 
off, and quit their ground without noise. 
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Chapter II. 



ON THE MAKUAL EXERCISE. 



Time. — " Order, Arms " — " Shoulder, Arms.'* — "Secure, Arms.*'— 
** Port, Arms." — *' Slope, Arms."— " Trail, Arms."— " Fix, 
Swords.'*— '* Charge, Swords."—** Unfix, Swords."—" Change, 
Arms." — Method of Piling Arms. — ^Mode to be observed in 
Dismissing a Company. 

Time. 

The motions of the manual exercise should he 
smartly performed, leaving a pause between each 
motion equal to the time taken up in making one 
pace, when marching in slow time, that being the 
seventy-fifth part of a minute, except when fixing 
or unfixing swords, in which case a longer time is 
given. 

In performing the motions care must he taken 
to preserve the squareness of the body, and to avoid 
raising or sinking the shoulders. 

Onfallmg in for drill or exercise, the men order 
arms^ that is, the rifle is brought down to the right 
side, the butt being quietly placed on the ground 
even with the toe of the right foot, guard to the 
front ; the right arm to be slightly bent, the hand 
to seize the rifle between the bands, the thumb 
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pressed against the tliigh, and the fingers slanting 
towards the ground. The left hand at the left side 
in the position of Attention. 

Shoulder Abms. 

1st. Raise the rifle with a smart cant of the 
right hand, and seize the trigger guard hetween the 
forefinger and thumb at the full extent of the arm, 
the remaining fingers under the hammer, at the 
same time sieze the rifle also with the left hand in 
line with the elbow to steady it in the shoulder, 
arm close to the body. 

2nd. Bring the left hand smartly to the left side. 

Present Arms. 

1st. Grasp the rifle with the left hand at the 
lower band, raising it a few inches by slightly 
bending the- right arm, but without moving the 
barrel from the shoulder, and slip the thumb of the 
right hand under the hammer, bringing the fingers 
under the guard to the front, and slanting down- 
wards ; both arms close to the body ; left hand 
square with the left elbow. 

2nd. Raise the rifle with the right hand per- 
pendicularly from the shoulder to ih^ poise ^ bringing 
it in front of the centre of the body, lock to the 
front ; at the same time place the left hand smartly 
on the stock with the fingers pointing upwards, the 
thumb close to the forefinger, the point in line with 
the mouth, the wrist on the trigger guard, the left 
elbow close to the butt, the right elbow and butt 
close to the body. 
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3rd. Bring the rifle dawn with a quick motion 
as low as the right hand will admit without con- 
straint, guard to the front, and grasp it with the 
left hand, the little finger touching the projection 
ahove the lock plate, thumh hetween stock and 
barrel, at the same time draw back the right foot 
so that the hollow of it may touch the left heel ; 
lightly holding the small of the butt with the right 
hand, fingers pointing rather downwards ; the rifle 
in this position to be totally supported with the left 
hand, close in front of and opposite the centre of 
the body. 

Shouldee, Abhs. 

1st. Bring the rifle to the right side, and seize 
it with the right hand, the thumb and forefinger 
round the guard at the full extent of the arm, 
remaining fingers under the hammer, bringing the 
left hand square with the left elbow and the right 
foot to its original position, both arms close to the 
body. 

2nd. Bring the left hand smartly to the left 
side. 

Secure, Akms. 

Ist. Grasp the rifle with the left hand as in 
the first motion of " Present Armsy 

2nd. Pass the rifle smartly to the left side, and 
cant the butt to the left rear, with the right hand 
to bring the rifle under the arm, quitting the 
right hand immediately to the right side; the 
hammer to be close up under the arm pit, the 
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barrel to be uppermost, slanting downwards, and 
inclining to the right front ; the rifle to be firmly 
grasped with the left hand, which is to be rather 
below the hip ; the left elbow a little to the rear ; 
the lock not to be visible. 

N.B. — In marching or standing at ease, the 
right hand grasps the rifle above the lower band, 
the sling or stock to rest on the left arm, and the 
left hand to lay hold of the right arm above the 
wrists 

Shoulder, Arms. 

1st, Carry the rifle to the right side with the 
left hand, and seize it with the forefinger and thumb 
of the right hand round the guard (remaining 
fingers under the hammer) at the full extent of 
the arm without constraint, the left hand to steady 
it in the shoulder, arm close to the body. 

2nd. Bring the left hand smartly to the left side* 

Order, Arms. 

1st. Grasp the rifle with the left hand, thumb 
and fingers round the piece, the little finger in line 
with the point of the right shoulder, but without 
removing the barrel therefrom, arm close in to the 
body. 

2nd* Bring the rifl^ down in the left hand as 
low as the left arm will admit, keeping the arm and 
rifle . close to the body, and with the right hand, 
which is to grasp the rifle between the bands, place 
the butt quietly on the ground even with the toe pf 
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the right foot, bringing the left hand at the same 
instant smaHly to the left side ; the right arm to 
be slightly bent, the thumb pressed against the 
thigh, fingers slanting towards the ground. 

Shouldeb, Abhs. 
As before. 

POBT, AbMS. 

1st. Grasp the rifle with the left hand, as in the 
first motion of " Secure Arms'^ 

2nd* Bring the rifle in the left hand to a diago- 
nal position across the body, lock to the front, and 
grasp the small of the butt at once with the right 
hand, thumb and fingers round the stock, the left 
wrist to be opposite the left breast, elbows 
dose to the body, the muzzle slanting upwards, so 
that the barrel may cross opposite the point of the 
left shoulder. 

Shouldeb, Abms. 

Bring the rifle to the right side, and drop the 
left hand smartly, as before. 

Slope, Abms. 

1st. Grasp the rifle with the left hand as in the 
first motion of " Secure ArmB^ 

2nd. Bring the rifle to the left side, and seize it 
at once with the left hand, the two first joints of 
the fingers grasping the butt, the thumb alone to 
be on the heel of it, the muzzle to slant to the rear, 
and the guard pressed gently against the hollow of 
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the shoulder ; the upper part of the left arm to be 
close into the side, the hand in a line with the 
elbow ; the toe of the butt opposite the centre of 
the left thigh ; the right hand holding the smaU, 
thumb and fingers round the stock, arm close in to 
the body. 

3rd. Bring the right hand smartly to the right 
side. 

Stand, at Ease- 

Bring the right hand smartly across the body 
and place it on the left hand, thumbs of both hands 
to be on the heel of the butt, that of the left 
nearest to the lock ; at the same time move the left 
foot six inches to the front, with the toes pointing 
to the left front (feet separated) the left knee to be 
slightly bent, the greater part of the weight of the 
body to be brought on the right leg ; no constraint- 

Attention. 

Bring the left foot back in line with the right, 
and the right hand smartly to the right side. 

Shoulder, Arms. 

1st. Grasp the small of the butt with the right 
hand, fingers and thumb round the stock, arm close 
in to the body. 

2nd. Bring the rifle to the right side, and drop 
the left hand smartly, as before. 

Order, Arms. 
As before. 
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Stand, at Ease. 

Push the muzzle of the rifle to the front with 
the right hand, arm close to the side ; at the same 
time moye the left foot six inches to the front, &c., 
as detailed before. 

Trail, Arms, (from the " Orders J 

Bring the rifle to a horizontal position at the 
right side, holding it with the right hand behind 
the lower band (thumb and fingers round the piece) 
at the ftdl extent of the arm ; the muzzle of the 
rear rank man's rifle to be just in front and clear of 
the wrist of his front rank man. 

Trail, Arms, ffrom the " Shoulder y J 

1st. Grasp the rifle with the left hand, little 
finger in line with the -elbow, arm close in to the 
body. 

2nd. Bring the rifle to a horizontal position at 
the right side, grasping it at once with the right 
hand behind the lower band, &c., as above. 

Fix, Swords, (from the " Order ''J 

Place the rifle with the right hand smartly 
between the knees, guard to the front, and imme- 
diately seize the handle of the sword with the right 
hand (the left hand holding the scabbard) and draw 
it towards the muzzle, raising the point upwards 
when clear of the scabbard, and seize the rifle with 
the left hand at the " nose cap,'* then place the 
back part of the handle against the lock side of the 
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barrel, knuckles to the right, arms close to the 
body, and slide the spring on to the catch, and the 
ring on to the muzzle ; when this is done, grasp the 
rifle with the right hand between the bands, bring 
the left hand smartly to the left side, and come to 
the position of " Order ArmsP 

Shoulder, Arms. 
As before. 

Charge, Swords. 

Make a right half-face by raising the toes and 
turning upon the heels, the right toes to point to 
the right, the left full to the front; at the same 
time grasp the rifle with the left hand at the lower 
band, and bring it down to nearly a horizontal 
position at the right side, with the muzzle inclining 
a little upwards, the right hand grasping the small 
of the butt, the wrist to rest against the hollow of 
the thigh below the hip, with the thumb pointing 
to the muzzle. 

Shoulder, Arms. 
As before. 

Order, Arms. 
As before. 

Unfix, Swords. 
Place the rifle with the right hand smartly 
between the knees, guard to the front, and seize it 
with the left hand at the " nose cap,*' as also the 
handle of the sword with the right hand, knuckles 
to the front, with the fingers pointing downwards ; 
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tlien with the forefinger press the spring inwards, 
raise the sword upwards, and drop the point, with 
the edge to the front, towards the scabbard, raising 
the right elbow in doing so, at the same time move 
the left hand smartly, and seize the scabbard to 
guide the sword into it ; this being done, grasp the 
rifle with the right hand, and come to the position 
of " Order Arms^ 

Stand, at Ease. 
As before. 

Change, Arms, (when " Trailing " Arms.) 

Bring the rifle to a perpendicular position at 
the right side, and seize it with the left hand close 
above the sight and carry it round to the left side, 
bringing it to a horizontal position at the full 
extent of the arm. 

When moving with " trailed arms^^ at the word 
** ^W," arms are to be " ordered.''^ At the word 
^^ March^^ arms are to be ^Hrailed^^ without any 
command to that effect. 

Order, Arms, (from the " traiV) 

Bring the rifle at once to a perpendicular position 
at the right side, and place the butt quietly on the 
ground, and come to the position of " order arm^y 

" Trailed arma^^ for the ease of the soldier, 
may be used on the line of march, or in marching 
to and from the place of parade or exercise, or with 
guards marching to and from their posts, or when 
moving as light infantry. 

** Trailed Arms^^ must never be used with fixed 
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swords, except in preparmg to charge ; nor in file 
marching, nor in any field movements where close 
marching is required. 

If required to move a few paces backwards or 
forwards when at " ordered arms^^ the rifle is merely 
to be raised from the ground, keeping the barrel 
close to the shoulder; this position is called the 
^^ short trail y 

Method of Piling Arms. 

(The compomy atandmg m close order ^ with ordered 
armSy cmd nvmberedfrom right to left.) 

At the word Pile, the rear rank takes a pace of 
ten inches to. the rear, and the front rank draw back 
their right feet in order to face to the right about ; 
at the word Akks, the front rank face about, bring- 
ing their rifles with them to ordered arms ; the front 
and rear rank men will then place the butts, locks 
inwards, against the inside of their outer feet as 
close to the heel as possible, after which the right 
file rear rank and the left file front rank incline 
their rifles towards each other, and cross ramrods ; 
the right file front rank at once places his left hand 
round the muzzle of his left file, bearing it from 
him, and with his right hand locks ramrods by 
passing his by the left of the ramrods and to the 
right of the muzzles of the other rifles, the left file 
rear rank then lodges his rifle between the muzzles 
of the rifles of the front rank, sling uppermost. 
When there is an odd file, the front and rear rank 
man lodges his rifle against the pile nearest bis 
right heaxd. 
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At the words Stand Clear, the ranks take a 
pace of ten inches backwards and face towards the 
piyot flank. 

At the words Stand To, the ranks, facing to- 
wards the pivot flank, face inwards and dose on 
their arms by taking a pace of ten inches forward. 

At the word Unpile, seize the rifle with the 
right hand under the top band, the front rank at 
the same time drawing back their right feet in order 
to face to the right about ; at the word Abhs, un- 
lock the ramrods without hurry, by inclining the 
butts inwards, and come to ordered arms^ the front 
rank ihGnfronta^ and the rear rank close on it by 
taking a pace of ten inches forward. 

N.B. — It is necessary to be careful in piling and 
unpiling arms to prevent damage being done to the 
ramrods and sights. 

Mode to be observed in Dismissing a Squad, or 

Company off Parade. 

Shouider, Arms. 
As before. 

To THE Right, Face. 
As in Squad Drill. 

Lodge, Arms. 

At the word Arms^ the men JPort arms, and in 
so doing the front rank takes a side pace to the leffc, 
and the rear rank a side pace to the right, and, after 
a pause, the company breaks off and quits the 
parade without noise. 
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Chapter III. 



ON COMPANY DRILL. 



Sixing a Company. — ^How the Men should know their pkces. — 
General Rules. — ^A Company in Line, and in Column — Open 
Order. — Formation of a Company in Column. — ^Marching to 
the Front and Rear. — ^Wheeling from the Halt, from Line 
into Column, and from Column into Line. — ^The Diagonal 
March. — ^Formation of Fours deep. 

Sizing a Company. 

A Company is sized from flanks to centre, the 
front and rear rank men being as nearly as possible 
the same height. When a company is first sized 
the following method is adopted : — Place the tallest 
man on the right, the second tallest on the left, 
leaving sufficient room between them for the com- 
pany to form in single rank ; then place the third 
tallest man on the inner side of the right-hand man, 
and so on alternately till they meet in the centre ; 
after which, number oflF, and form two deep, by 
causing the left files of the right sub-division to 
take one pace to the rear, and one to the right, and 
the left files of the left sub-division to take one 
pace to the front and one pace to their right ; the 
left hand man of the company, if a right file, must 
s^Iso take a pace to the front-, lastly, cause the 
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whole to close and dress on the right file, the rear 
rank coyering correctly, leaying the blank file, if 
there is one, the third from the left. 

In numbering off, the odd numbers as 1, 3, 6, 
&c. are right files, and the even numbers, as 2, 4, 6, 
&c. are left files. 

How THE MEN SHOULD KnOW THEIR PLACES. 

After the men of a company have once been 
sized in this manner, they should keep in mind their 
relative heights with regard to each other — ^that is, 
who should be on their right and left — ^and be able 
to faU in at once, in their proper places. 

Formation and Telling-off op a Company. 

The company should fall in in two ranks at close 
order with " ordered arms *' (see Manual Zeroise) 
the men lightly touching, and should be told off 
from right to left, odd numbers being right files and 
even numbers left files ; it should then be divided 
into two sub-divisions, and four sections. When a 
company cannot be divided into sub-divisions of 
equal strength, in a right company the right sub- 
division should be the strongest ; in a left company 
the left sub-division should be the strongest. When 
a sub-division is divided into sections of unequal 
strength, the outward section, on whichever flank 
of the company it may be placed, should be the 
strongest. Before a company, formed singly, is 
told off for drill, the instructor should give the 
caution, Tell off as a Right (or Left) Company. 



124 

Genebjll Bules. 

The following Gteneral Rules i^ould be observed, 
in the movements of a company, whether alone, or 
with the rest of the Corps. 

1st. At all times, when a company, sub-division, 
or section wheels forward, the rear rank man of the 
pivot file uncovers by taking a pace to his rear, and 
a pace of twenty-one inches to his side, so as to 
cover the rear rank man of the file next to him. 

2nd. "When a c<Hnpany, sub-division, or section 
wheds back, whether it is faced about to wheel, or 
not, the rear rank man of the pivot file remains in 
his place, and should not uncover. 

3rd. The front rank man of the pivot file is 
usually called "the pivot man.'* 

4th. When the captain of a company changes 
his flank the coverer, if not required to take a 
point, changes with him ; the lieutenant also makes 
a corresponding change. 

6th. When the leader of a company, sub-division, 
or section, changes Ms flank on the march, he gives 
the words, By the rights or By the lefty as he falls in 
in his new place ; if he changes during a wheel the 
above words should immediately follow the word, 
Foru)ard. 

6th. Commanders of Companies, previously to 
giving the word of command, should call out the 
number of their companies thus, No. 1 — Elalt. 
When in motion, executive words niust be given as 
the men are conmi^icing the pace, which will bring 
them to the spot on which the command has to be 



125 

exeeated. The cautionary part of the word must, 
therefore, be commenced accordingly. 

N.B- In order to distinguish the words of com' 
mand given by the Instructor of the drill or the 
Commander of the corps, from those giyen by the 
Commander of the company, or its sub-divisions, 
or sections, the commands of the former are in 
CAPITAL letters, those of the latter in italics. 



A Company in Line, and in Column. 
Sec. 1. — ^Eormation of a Company in line. 

Caution. — As a Company in Line. 

On the above caution, the Captain places himself 
on the right of the front rank, covered by a seijeant, 
called the " covering serjeant," who should be on 
the right of the rear rank. The other officers and, 
Serjeants place themselves in a t£ird or supernu- 
merary rank, three paces from the rear rank ; the 
first Lieutenant in rear of the second file from the 
left, the second subaltern in rear of the centre of 
the company, the third supernumerary in rear of 
the left sub-division, the fourth in rear of the right, 
the fifth in rear of the left, and so on. If there are 
three subalterns, the senior should be as already 
placed, the next in rear of the third, and the junior 
in rear of the second section ; all dressing by the 
right. Supernumerary serjeant^ should then, ac- 
cording to seniority, be in the rear of the different 
sections with the subalterns and aligned with them. 

The principal duty of the supernumerary rank is 
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to keep the others closed up, to correct mistakes^ 
and to take a general supervision of that part of the 
of the company allotted to them. 

In the absence of any of the officers, their 
places should be taken by t|ie next in rank, 
whether ofiQ.cers or Serjeants, who perform all the 
duties of the superior position, except that in taking 
open order, no Serjeants should ever move out in 
front of the line, but should retain the posts they 
held in close order. When required, corporals from 
the ranks should supply the places of seijeants. 

B/EAK Eank Take Open Order. 

On the word Order, the officers "recover swords" 
and move out ; (the junior, if there are three sub- 
alterns, but not otherwise, going by the right flank 
of the company,) and place themselves — ^the captain 
one pace in front of the second file from the right ; 
the first and second subalterns, (passing round the 
left flank of the company), one pace in front of those 
files in rear of which they stood when the order was 
given. 

The right and left-hand men of the rear rank 
step back two paces and face to the right. 

The covering seijeant takes a lengthened side 
step to the left, thus occupying the space vacated 
by the right-hand man of the rear rank. 

March. — On the word March, the officers take 
two paces to the front, look to their right and dress ; 
the covering seijeant takes one pace to his right 
with his right foot, and one pace to his front with 
his left foot, thus filling up the place vacated by 
tie Captain. 
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The rear and supemuxnerary ranks step back 
two paces, and the flank men of the rear rank face 
to the front. 

Rear Bank Dress. — On the word Dress, the 

rear and supernumerary ranks look to their right 
and dress.— On the words Eyes-Frant, they turn 
their eyes to the front. 

Steady. — On the word Steady, the Officers 
" port swords," and look to the front. 

When a company is formed singly, the captain 
dresses the officers and gives the words Steady ; the 
Serjeant on the right of the supernumerary rank 
dresses the rear and supernumerary ranks, and 
gives the words Eyes^Front, as the dressing of each 
is completed. 

Beak Rank Take Close Oedeb, — On the word 

Order, the officers " recover swords, " and face to 
the right. 

March, — On the word March, the officers 
(passing by the right and left flanks of the company, 
as in take open order) return to their places, and 
" carry swords " as they take post. 

The covering seijeant takes two paces to his rear 
and one to his left, to make room for the officers (if 
any) to pass ; he then moves up to his place on 
the right of the rear rank. 

The rear and supernumerary ranks take two 
paces to the front. 

When a company is formed in line, if the captain 
is required to change his flank he passes by the rear, 
except when it is preparatory to closing to the right 
or left. The covering Serjeants and supernumeraries 
always pass by the rear. 
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Sec, 2. Formation of a Company in Column. 

Cantion. — ^As a Company in column Eight (or 

Left) in front. 

On the caution, the captain places himself on the 
pivot flank of the front rank to lead his company, 
the first lieutenant places himself one pace in rear 
of the second file from the reverse flank, and the 
covering serjeant one pace in rear of the second file 
from the pivot flank. The places of the remaining 
supernumeraries will be the same as in line, but at 
one pace distance from the rear rank. 

When the column is right in front, that is, when 
the company that stands on the right, when in line, 
is in front, the left will be the pivot flank of each 
company ; when the column is left in front, the 
right will be the pivot flank of each company. 

When a company is in colunm, either halted or 
on the march, and the captain is required to change 
his flank, he always passes by the rear, except 
during some wheels from line to column, and column 
to line. The covering serjeant and the supernu- 
meraries also cross by the rear. 



Sec. 3. — ^Marching to the front and Rear. 
The Instructor, having stated the supposed 
order of the Batallion, proceeds as follows. 

The Line (or Column) will advance. 

On the word Advance, the Captain carefully 
selects points to march upon. 
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Quick (oe Double) Makch. — (As described 
in Sec. 7 and 14, Chap. I., Part II.) Halt. 

When the Company is to retire, the caution. 
The Line (or Column) will retire, will be given- 
The men will then be faced about, and the blank 
files will step up in line with the proper rear rank. 
The Captain, if the company is in column, also 
steps up in line with the proper rear rank and 
selects points to march on ; but if the company 
is in line, he remains on the flank of the proper 
front rank. 



Wheeling from the Halt. 

Sec. 4. — A company wheeling from the Halt, from 
Column into Line. 

A company wheels from column into line, and 
line into column, on the principles laid down in 
Sec. 16 and 17, Chap. I., Part II. The Officers and 
Serjeants move as follows : — 

Caution. — ^As A Company in Column Right 

IN Pront. 

Left Wheel into Line. — On the word Line, 
the Captain places himself one pace in front of the 
second file from the left ; the covering serjeant runs 
to the front, and marks the spot on which the right 
of the company will rest, when the wheel is com- 
pleted ; he faces in the direction of the new front, 
and, looking to his left, aligns himself with the 
pivot man. 

Quick-March. — On the word March, the com^ 
pany steps oJ0F and wheels as described in Sec. 16, 



130 

Chap. I., Part II., the Captain turning towards his 
men and moving back round the pivot man to be 
ready to dress his company from the left ; the first 
liieutenant moving across to his place in line, and 
the supernumerary rank gaining its distance from 
the rear rank, during the wheel. 

Company — SalUDress. — The Captain gives his 
word Salt^ when the wheeling flank of his company 
is two paces in rear of the covering serjeant, and 
immediately follows it by the word Dress ^ on which 
he dresses his men from the pivot flank. 

Byes-Front. — Having completed the dressing, 
thq Captain gives the words Eyes-Front^ and falls 
in on the right of his company ; the covering Ser- 
jeant falls back to his place on the right of the rear 
rank ; the remainder turn their eyes to the front. 

A company in column, left in front, should be 
taught to wheel into line in a similar manner, on 
the commands Right Wheel into Line, &c. 



Sec. 5. — A Company Wheeling, from the Halt, 

PBOM Line into Column. 

Caution. — ^As a Company in Line. 

Open Column right in Pront. — On the word 
Front, the Captain moves out and places himself 
one pace in front of the centre of his company, 
facing to the front ; the covering serjeant runs to 
the rear, and marks the spot on which the right of 
the company will rest, when the wheel is completed ; 
facing in the direction that the column will face. 
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The pivot man, that is, the left han4 man of the 
£ront rank of the company, faces to the right. 

Bight aboitt-Pace. — On the word Face, the 
company faces about ; the pivot man and covering 
Serjeant remaining steady. 

Right Wheel, Quick-March. — On the word 
ilifAKCH, the company steps off and wheels as 
already directed ; the Captain moving to the pivot 
flank, and the first Lieutenant moving across to his 
place in column during the wheeL 

Company^ Salt-Front-Dresa. — ^The captain hav- 
ing ^ven the words Halt^ Fronts Dressy falls in at 
once on the left flank of his company looking to his 
front ; the covering serjeant at the same time moves 
to his proper place in column ; and the supemu- 
merary rank steps up to its proper distance from 
the rear rank. Having completed their dressing, 
the men turn their eyes to the front without 
further word of command. 

A company in line should also be taught to 
wheel into an open column left in front in like 
manner, in which case the right hand man faces to 
his left on the caution, and the company, having 
been faced about, wheel to the left. 



Sec. 6.— Wheeling Backwabd by Sub-divisions 

OR Sections, from Line. 

By Subdivisions (or Sections) on the Left 
Backward Wheel. — On the word Wheel, the 
Captain places himself one pace in front of the 
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ientre of the right subdivision (or section) ; the 
covering serjeant moving back, and marking the 
spot on which the right of the leading sub-division 
or section will rest ; the left hand men of the front 
rank of each sub-division (or section) facing to the 
right. 

Quick-March. — On the word March, the sub- 
divisions (or sections) wheel backwards as described 
in Sec. 17, Chap. I, Part II, the Captain inclining 
to the left. 

Salt-Dress. — The Captain gives the words 
SalUDress^ and takes his place on the left of the 
leading sub-division (or section), the covering 
Serjeant, passing by the rear, takes his place in 
column, one pace in rear of the second file from the 
pivot flank of the same sub-division ; the senior 
(Subaltern takes his post on the pivot flank of the 
rear-subdivision; the second subaltern in rear of 
the second file from the reverse flank of the rear 
sub-division. 

In like manner sub-divisions or sections will 
wheel backwards on the right. 



Sec. 7. — An open Column op Sub-divisions or 
Sections, Wheeling into Line. 

Lept Wheel into Line. — On the word Line, 
the Captain falls back and places himself one pace 
in front of the second file from the left of the rear 
sub-division (or section) in colimm. The pivot men 
face to the left, their rear rank men uncoypr, the 
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leader of the rear sub-division (or section) falls back 
into the supernumerary rank, and the covering 
Serjeant moves out and marks the spot on which 
the right of the company will rest, and raises his 
left arm, 

Quick-March. — On the word March, the 
sub-divisions or sections will step oflF and wheel into 
line as before described, the Captain turning 
towards his men and moving back round the pivot 
man to be ready to dress his company from the 
left. The supernumeraries move to their places 
during the wheel. 

Salt-Dress. — On the words Halt-Dress^ the 
men halt, and the Captain dresses them from the 
left. 

Dyes Front. — On the words Eyes Fronts the 
whole turn their eyes to the front, the Captain and 
covering Serjeant take their places in the line, the 
former passing by the rear. 

N.B. In like manner a company in column of 
sub-divisions or sections left in fronts wheel into 
line on the commands. Right Wheel into 
Line, &c. 



Sec. 8. — ^The Diagonal March. 

In column^ when a company inclines towards 
the pivot flank, the Captain will lead; when 
towards the reverse flank, the senior supernumerary 
will move up and lead, unless the Captain is ordered 
to change his flank. 
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Sec. 9, — FoEMATioN OF Fours Deep. 

• a * 

Form Fottbs. — On the word Eours, the rear 
rank steps back one short, pace of twelve inches. 

On the word Deep, the left files double behind 
the right files, by taking a pace to the rear with the 
left feet, and pace to the right with the right feet. 

On the word Front, the left files move up in 
line with the right files, by taking a pace to the left 
with their left feet, and a pace to the front with 
their right feet ; the whole of the rear rank men then 
close up to their proper distances from the front 
rank by taking a short pace to the front with their 
left feet.. 

Form Fours. — As already described. 

On the word About, the whole face to the right 
about, and the left files double in the proper rear of 
the right files, by taking a pace to the front with 
the right feet, and a pace to the left with their left 
feet. 

On the word Front, the whole face to the right 
iabout, and re-form two deep, as already described. 

Form Fours. — As already described. 

On the word Right, the whole face to the right, 
and the left files form on the right of the right files, 
by taking one pace to the right with the right feet, 
and one pace to the front with their left feet. 

On the word Front, the whole face to the left, 
and re-form two deep, as already described. 

Form Fours. — ^As already described. 

On the word Left, the whole face to the left, 
and the left fles form on the left of the right files 
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hj taking one pace to the left with their left feet» 
and one pace to the rear with their right feet. 

On the word Pront, the whole face to the right, 
and re-form two deep, as already described. 

To form Fours to the right or left on the march, 
on the word Pours, the rear rank mark time one 
pace ; on the word Right, or Left, the whole turn 
to the named flank ; the right files mark time two 
paces, while the left files move to their places as 
when halted ; the whole then move on in the new 
direction. On the words Pront-Turn, the whole 
turn to the front ; the right files mark time two 
paces for the left files to resume their places, and 
the rear rank to regain its distance, the whole then 
march steadily to the front. In retiring, fours may 
be formed in like manner to the right or left, in 
which case the proper front rank mark time one 
pace on the word Pours. 

A party moving to a flank in fours may be 
ordered to Fo?*m Two deep, on which the left files 
fall back or step up to their places in file, and the 
rear rank close on the front rank ; and at the words 
He-form Four deep^ the rear rank incline from the 
front rank, and the left files resume their places in 
fours. 

In forming yb^^r5, the men move as already ex- 
plained, and the supernumerary rank on the word 
Pours, step back one pace. Both in file marching 
and the flank march by fours, the Captain leads the 
company, placing himself next to the front rank 
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11? an of the leading file or four ; the covering Ser* 
jeant places himself at the head of the front man ; 
the Lieutenant on the reverse flank of the second 
file or four from the rear ; the other supernume-' 
raries simply face with the company, and retain 
positions. 

When a company in close column takes ground 
to a flank by fours, the leader places himself in 
front of the front rank man of the leading four, the 
covering serjeant next to him in front of th^ 
second rank. 
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Chapter IV. 



LIGHT INTANTRT MOVEMENTS. 



Extending, from the Halt, and on the March.— Closing, on the Haiti 
and on the March. — Advancing and Retiring in Skirmishing order. 
— Inclining to a Flank. — Changing Front, from the Halt, and on 
the March. — Skirmishers Wheeling. — Firing in Skirmishing order. 
— Relieving Skirmishers. — Forming Solid and Rallying Squares.— 
Advanced Guards. 

When a Regiment is employed as Light Ih-» 
fantry, as Rifle Volunteers will be, it is usually 
divided into three parts. Skirmishers, Supports, and 
Reserve ; but it may frequently be deemed advisable 
to cover the movements of a line with skirmishers 
and supports, or skirmishers only. 

The supports should always be composed of 
numbers equal to the line of skirmishers ; thus, 
each company that is extended should have a com* 
pany to support it. The reserve should be at least 
one third part of the whole body. If a single 
company is detached to skirmish at a distance from 
the main body, no more than one half of the men 
should ever be sent forward to skirmish at a time ; 
the other half must remain formed in support* 

The movements of the skirmishers must depend, 
in a great measure on the position and movements 
of the enemy. The duty of supports is to assist and 
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support the skirmishers in every way ; the move- 
ments of the former must therefore correspond with 
those of the latter^. Eadi support should be, as 
nearly as possible, in rear of the centre of its own 
skirmishers. The reserve is the point on which both 
supports and skirmishers may rally ; and as it should 
send relief to them when necessary, it should be 
placed as nearly as possible in rear of the centre 
of the formation. 

The distance of supports from the skirmishers, 
and reserves from supports, must depend on cir- 
cumstances and the nature of the ground. The 
supports should always be in the most convenient 
position to assist the skirmishers, without being 
unnecessarily exposed to fire. For instance, when 
skirmishers have ascended a bank or hill, and are 
halted on the summit, it is evident that the 
supports may approach close to them, without being 
exposed to fire ; but, on a plain, they must neces- 
sarily be kept at a greater distance; the same 
remark applies to the reserve. As a general rule, 
on a plain the distance between skirmishers and 
supports should be about 200 yards ; between 
supports and reserve, about 300 yards; between 
the reserte and main body, 500 yards. 
- When under fire y skirmishers, whether halted or 
m motion, must take advantage of all covery and, 
although they are not required to preserve their 
distances and dressing while so doing, they must, 
when advancing or retiring, take care that they 
never get in front of each, other, and that they 
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never retain their places of cover so long as to 
*mterfere either with their own fire or with that of 
their comrades. Officers commanding supports must, 
with due regard to the assistance they should afford 
to the skirmishers, take advantage of all inequalities 
of ground and other objects affording cover to 
protect their men, and should make them lie down 
when cover can be obtained by so doing; they 
should examine the ground well, and select positions 
that wiU protect them from cavalry, in case of attack, 
without preventing the skirmishers from forming 
upon them. The officer commanding the reserve 
should also keep his men under cover when prac- 
ticable; but, as the reserve is not immediately 
under fire, his attention should principally be 
directed to the selection of positions, favourable to 
ihe relief and assistance of the skirmishers and 
supports. When in the presence of cavalry, the 
reserve should be kept in column ; but under the 
fire of artillery, it should be deployed into line. 

Light Infantry movements are usually per- 
formed in quick time, except extensions or closings 
on the march, the formation of company or rallying 
squares, and changes of front from the halt ; they 
are performed in double time. When more than 
usual rapidity is required in other movements, the 
men may be directed to double by word of command 
or bugle sound. 

All lines of skirmishers • move by their centre, 
except when inclining to a flank, in which case, they 
move by the flank to which they are inclining. 
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The skirmishers and supports move with 
*' trailed '' arms, except in close column of sections, 
or in files, when the move with *^ shouldered '* 
arms ; reserves move with " shouldered " arms. 

When a company is extended, the Captain should 
generally he at a convenient distance in rear of 
the centre ; the supernumeraries should he placed at 
equal distances along the rear of the line of skirm- 
ishers, the first Lieutenant heing always near the 
outer flank of a flank company. When a company is 
in support y the Captain should he in its proper front, 
whether it is advancing or retiring, he will thus lead 
his company when it advances, and follow it when 
it retires. The supernumeraries of a support should 
he in the rear. The Ofiicers of a reserve should 
always he placed as in column, right in front. A 
non-commissioned Ofiicer, or more if necessary, 
may frequently he sent out with advantage from a 
support to keep up the connexion with its skirm- 
ishers. Non-commissioned Oflicers may also he sent 
out from the reserve to keep up the connexion 
between it and each support ; these are called con- 
necting links. 

Light Infantry movements should in general he 
regulated hy word of command. Commands should 
he repeated hy the Captain and every supernu- 
merary helonging to the line of skirmishers. The 
connecting links may he employed, when necessary, 
to pass words of command, or convey intelligence 
backwards and forwards hetween the reserves and 
supports, and hetween the supports and skirmishers. 
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When on account of the distance, or from 
noise or wind, the voice cannot be distinctly 
heard, the connecting links should run up and 
deliver their orders to the Officers for whom they 
are intended, and then resume their places. Calls 
on the Bugle may occasionally be necessary as 
substitutes for the voice, but as they are liable to be 
misunderstood, and as they reveal intended move- 
ments to the enemy, who will soon become 
acquainted with them, they should seldom be used, 
unless for purposes of drill. Bugle sounds must 
therefore be as few and simple as possible, and none 
but the following, according to the Horse Guards 
circular, should ever be used in light drill. 

One G sounded on the Bugle denotes the right 
of the line ; two G's the centre ; and three G's the 
lefl^ as under : 

One G. Two G's. Three G's 
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Q Q Q 



Bight. Centre. Left. 

The G's preceding any sound denote the part 
of the line to which it applies. Por instance : two 
G's before the Extend, signifies, to extend from the 
centre. One G, followed by the Close, to close to 
the Bight. One G, followed by the Incline, to 
incline to the Bight. Three G's, followed by the 
Wheel, to wheel to the Left. 

Every Begiment should have a well marked and 
simple regimental call. The Advance or the Betieb 
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On the word Extend, or on the last sound of 
the bugle, the Captain places himself in rear of the 
centre of the Company, the senior supernumerary 
in rear of the right, and the second senior in rear of 
the left. 

The file on the named flank, or the centre or 
named file, kneels down, the remainder " shoulder 
arms,*' face outwards, and extend in quick time. 

. The front rank men move direct to the flank, 
covering correctly on the march, the rear rank men 
cast their eyes over the inward shoulder, and tap 
their respective front rank men as a signal to halt, 
front, and kneel, when they have gained their 
proper distances. 

The men should be taught to extend from any 
file of a close column of sections, without previously 
re-forming company ; the named file to kneel, and 
the remainder to face outwards and extend as 
Already descrided. 

From the Right, (Left, Centre, or No. — 
File,) — ^Extend. fOn the March.) On the word 
Extend, or on the last sound of the Bugle, the file 
on the named flank, or the centre or named file, will 
continue to move straight forward in quick time, 
the remainder make a half turn to the flank to 
which they are ordered to extend, and move off in 
double time. As soon as each file has extended to 
its proper distance, it turns to its front and resumes 
the quick time ; the rear rank men covering their 
jfront rank men, and the whole keeping in liae with 
the directing file. 
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Men in extended order may be directed to in- 
crease the distance between their files any given 
number of paces, from either flank, the centre, or 
any named file. The command will be given thus. 
To Eight paces from the Right, — Extend; if 
no number of paces is specified, or if the Bugle sound 
the Extend, the skirmishers will open out one half 
more than their original extension ; thus, if they 
are at six paces distance, they will open to nine. 

"When a company, extending on the march, is 
halted before all the files are extended, the remainder 
make a half turn outwards into file, break into quick 
time, " shoulder arms," and complete their extension 
as from the halt. 



Sec. 2.— CLOSING. 

On the Right (Left, Centre, on No. 
EiLE,) Close. fOn the Salt.) 

(Bugle Gall.) 




^g^^^^Ff^f^lif^ 



On the word Close, or on the last sound of the 
Bugle, the file on the named flank, or the centre, or 
named file, will rise, order arms, and stand at ease ; 
the remainder will rise, face towards it, and close 
at quick time, halting, fronting, ordering arms, and 
standing at ease in succession as they arrive at their 
places; the officers remain in the rear unless 
directed to take post. 

The file on which the skirmishers close, may be 
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faced in any direction ; the remainder forming upon 
it, facing in the same direction. 

On the Right, (Left, Centre, or No. — File) 
Close. fOn the March,) On the word Close, or 
on the last sound of the Bugle, the file on the 
named flank or centre, or the named file, moves 
steadily on in quick time ; the remainder make a 
half turn towards it and close in double time, turn- 
ing to the front and resuming the quick time as 
they arrive at their places. 

When a company, closing on the march, is halted 
before all the files are closed, the remainder make 
a half turn inwards into file, break into quick time, 
and complete the formation as from the halt. 



Sec. 3. — Advancing in Skirmishing Order. 

Company — Advance. 

(Bugle Call.) 

H 




On the word Advance, or on the last sound of 
the Bugle, the men rise and step off in quick time 
with trailed arms, keeping their distance from the 
centre. 



Sec. 4. — Retiring in Skirmishing Order. 

Company — Retire . 

(Bugle Call) 



mmw^ ^^ 



147 

On the word Retire, or on the last sound of 
the Bugle, the men rise, face to the right about, and 
step oflF in quick time, rear rank in front, keeping 
their distance from the centre. 

Men in extended order invariably face or turn 
to the right about, whether they are advancing, 
retiring, firing, or not firing. 



Sec. 5. — Inclining to a Plank. 
To THE Right ob Lept Incline. 

{Bugle Call) one Gr. (or three G's.) 



On the word Incline, or on the last sound of 
the Bugle, the skirmishers make a half turn to the 
flank to which they are ordered to incline, and 
move in a diagonal direction, until they are ordered 
to resume their original direction to the front or 
rear, by the word or sound Advance or Retire. If 
the skirmishers have made a half turn, and are 
again ordered to incline in the same direction, or 
the Bugle sounds the Incline a second time, they 
complete the turn by making a second half turn and 
take ground to the flank in file. 

If the Halt sounds when men are inclining, 
they halt, front, and kneel. 
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(Halt.) 



N.B. — ^This sound annuls all previous sounds 
except the Pibe. 



Sec. 6. — Skibmishers Changing Fbont ob Di- 

BECTION FBOM THE HaLT. 

A line of skirmishers halted, can change front 
on any two named files that may be placed as a base 
for the rest to form upon. 

A chan:ge of front in this manner may be made 
at any angle, but it is not likely to be required to a 
greater extent than the sixteenth^ or at most the 
eighth of a circle. 

Change Fbont to the Right (ob Left) on 

THE TWO OeNTBE, (oB ON No. — AND No. — ) 

Files. — (From the Salt.) 

On the Caution, the two named files rise, and 
the Captain of the Company dresses them in the 
direction required ; as soon as they are placed they 
again kneel. 

Double Mabch. — On the word Mabch, the 
whole rise, and if all the files are to be thrown 
forward on a flank, they make a half face inwards, 
and move across by the shortest way to their places 
in the new line, dressing on the two base files, as 
they successively halt, and then kneeling. 

If all the files are to be thrown back on 
eitherr flank, they make a three-quarters face in 
the direction of the base files, then move across and 
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lialt, front, and kneel successively as they arrive at 
their places in the new line. 

If the change is on two central files, part of the 
company will be thrown forward and the rest back, 
as above described. 

Recruits should first be taught this movement 
in quick time, and by seperate words of command ; 
thus, after placing the base files, E/iS£ ; Left Sub- 
division Right Half Pace ; Right Sub-division 
Left About Three Quarters-Pace, The Whole, 
Quick March. 

Skirmishers Right (or Left) Wheel, ( On the 
March.) {Bugle Call) one G (or three G's) 




A line of skirmishers on the march may change 
their direction gradually, on the same principles, as 
a company wheels on a moveable pivot. On the 
word Wheels or on the last sound of the Bugle, the 
pivot file halts, and the remainder circle round it, 
the front-rank men looking outwards for the dress- 
ing, and the rear-rank men keeping the distances 
from the pivot flank. 

Forward. — On the word Forward, the whole 
line advances by the centre. 



Sec. 7. — Firing in Skirmishing Order. 

The men of a file should always work together. 
Both men should never be unloaded at the same 
time; they should always load when practicable 
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under cover ; before moving to the front, when ad- 
vancing, and after falling back, when retiring. 

Commence Firing. (Firing on the Salt.) 

(Bugle Call.) 



r\ rT\ (T\ tT\ 




^^ ^i^p^ 



On the words Commence Firing, or on the 
last sound of the Bugle, the front-rank men make 
ready, fire, and load ; the rear-rank men when their 
front-rank men are in the act of capping, make 
ready, fire, and then load. 

A line of skirmishers may be ordered to lie 
down, or single riflemen may lie down for ' the sake 
of cover. When firing in this position both elbows 
must rest on the ground to support the body and 
rifle ; the men load on their knees. 

Commence Firing, (Firing when Advanci/ng.J 

On the words Commence Firing, or on the last 
sound of the Bugle, the whole of the skirmishers 
make a momentary halt, the front rank man of 
each file fires (kneeling, if preferred), and takes a 
side pace to his left ; the rear rank man then passes 
on, and the front rank man follows close behind 
him, loading on the march; when in the act of 
capping he gives the word " Beady " in an under 
tone of voice, on which the proper rear rank man 
fires, and both men proceed as above described. 

When men find a difficulty in loading on the 
march, they may halt and load, and then double up 
to their file leaders. 
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When cover presents itself, the men must be 
taught to take advantage of it, by running forward 
from place to place as soon as they are loaded; 
when any large object affording considerable cover 
comes in the way, several files may run up behind 
it, fire, load, and then move on and regain their 
distances and places in the general line. 

Commence Firing, ^Firing when Eetiring.J 

On the words Commence Firing, or on the 
last sound of the Bugle, both ranks halt and front, 
the front rank man of each file fires, faces to the 
right about, and retires in quick time, passing by 
the left of his rear rank man (who folloAvs close 
behind him), and loading as he retires ; when his 
loading is completed, both ranks halt and front, the 
rear rank man fires and proceeds in the manner 
described for the front rank man. 

On rough ground, files run back from one place 
of cover to another, taking care before they leave 
one station, to select another to fall back upon. 
One man of each file should fire previous to moving, 
and re-load when he is again under cover. As the 
principal object is to keep the enemy in check, 
skirmishers, when retiring, should hold each station 
as long as possible, without risk of being cut off by 
the enemy, or of being shot by their comrades. 

• When a line of skirmishers halted, is ordered to 

advance or retire firing, the front rank men first fire, 

the whole then rise, and proceed as already described. 

Firing while inclining to a Flank^ Or talcing 

Grownd to a Flank in Files. 
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When skirmishers are ordered to fire, or the 
Bugle sounds the fire, while they are inclining to 
the right or left, or taking ground to a flank in 
files, the front rank men halt, take steady aim and 
fire, the rear rank men moving on ; having fired, 
the front rank men double up to the proper rear of 
their rear rank men, and then load on the march 
or load at the halt, and then double up. When 
their loading is completed, the rear rank men 
proceed in like manner. 

When skirmishers, either halted or on the 
march, are directed to 

Cease Firing. 
f Bugle Call J 




they complete their loading, and the rear rank men 
resume their places in the proper rear of their front 
rank men, if not there already. 

Whenever skirmishers are directed to haltj by 
word of command or bugle sound, they should halt 
and kneel, facing to their proper front, and if firing ^ 
they should continue firing. 



Sec. 8. — Relieving Skirmishers. 

The most convenient method of effecting the 
relief, is to order the supports to extend and relieve 
their own skirmishers. 

When retiring^ the successive relief of the skir- 
mishers by supports, is the most effectual means of 
keeping an enemy in check : the officer commanding 
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a support should, therefore, be constantly on the 
look-out for good positions, in which he may extend 
they should run through them to the rear, until 
his men with advantage, such as a bank, a ditch, a 
wall, or such like cover. After relieving, the new 
skirmishers must hold their position until ordered 
to continue the retreat. 

To relieve skirmishers that are halted, the 
supports should extend in the rear, out of immediate 
reach of the enemy's fire, and then run up to the 
old line. The old skirmishers, on being relieved, 
should run straight to their rear, and when out of 
immediate reach of the enemy's fire, close on the 
centres of companies and form supports. 

Should an immediate advance be intended, the 
old skirmishers, on being relieved, should remain 
^ying down till the new skirmishers have gained 
sufficient distance to their front; theyshould then rise 
close on the centres of companies, and form supports. 
To relieve skirmishers that are advancing, the 
supports should extend on the march, and then 
double up to the old skirmiwshers, changing into 
quick time as they pass through them, on which 
the old line should lie down, and wait till the new 
skirmishers are sufficiently advanced to protect 
them from immediate fire, when they should rise, and 
each company close to the centre, forming supports. 
To relieve skirmishers that are retiring, the 
supports should halt, front, and extend at a consi- 
derable distance in the rear, each man if possible 
getting under cover. When the old skirmishers 
arrive within about 20 or 30 paces of the new. 
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they are out of the immediate reach of the enemy's 
fire, and then close on the centres of companies, 
and form supports. 

When skirmishers are relieved, and they find 
that fresh supports have been sent out from the 
reserve, they should form in rear of them, and 
afterwards proceed to join the reserve, in columns 
of sections at quick time. If necessary, their 
supply of ammunition can then be replenished. 

Fresh companies may be sent out at any time 
from the reserve to relieve the supports. 



Sec. 9. — The Alarm, or Look out for Cavalry. 

When skirmishers are unexpectedly attacked 
by Cavalry the bugle should sound. 

The Alarm, or Look out for Cavalry. 

(Bugle Call.) 




n 
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or the words Look out for Cavalry should be 
given, on which the skirmishers should at once 
form close column of sections, and prepare for 
cavalry, unless in disorder or scattered, in which 
case they should form rallying squares, which may 
be signified for parade purposes by 

The Double Time. 
(Bugle Call,) 





v^ 



^m 
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being sounded after the alarm. The supports should 
form close columns of sections and advance by com- 
mand of their Captains; the reserve should also 
advance, the companies forming four deep on the 
march, and closing on their centre by word of the 
commanding officer. As soon as the cavalry ap- 
proach the skirmishers' squares, which will be sig- 
nified when at drill by the sound Commence Firing, 
the supports should be halted and ordered to pre- 
pare for cavalry, and together with the skirmishers 
should commence firing ; the reserve should also be 
ordered to form square on the leading company ; 
which should be halted by its captain ; the centre 
companies should be wheeled outwards by sub- 
divisions, the rear company should close up, and 
should then be halted and faced to the right about. 
If only two companies are in reserve, they should 
form four deep as above directed, and when near 
the supports, should halt at quarter distance, the 
rear company being faced about, and the flanks of 
both dressed back till they meet, forming an oval. 

The squares of skirmishers and supports will 
rarely be found in straight lines or directly one 
behind another ; but, when such is the case, the 
Captains, if time will permit, should endeavour to 
move them into echellon, in order that they may 
protect each other mutually by their fire. 

In the event of the squares being formed exactly 
in line or one behind another, the observance of the 
following general rule will prevent officers from 
acting at cross purposes. The skirmishers' squares, 
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which will hare but very little time to move, should 
look only to each other, and if in line the centre 
and right squares should retire into echellon, the 
left square standing fast. The supports, which will 
have more time, will move not only into echellon 
with each other, but also with the skirmishers' 
squares ; as regards each other, the centre and left 
supports should advance into echellon, either by 
continuing to move on after the right support has 
halted, or by moving to the front at the double ; as 
regards the skirmishers' squares the right and left 
supports should take ground outwards, the centre 
support to the left ; the reserve should incline to 
the right. The same rule will equally apply when 
only two companies are skirmishing, by omitting 
the directions to the centre skirmishers and support, 
and causing the reserve to move straight to its front. 
If a battalion is required to extend again from 
this formation, the skirmishers should extend from 
the files on which they closed. The supports should 
re-form companies and resume their former places, 
and the reserve should fall back to its original 
position, unless the skirmishers are about to ad- 
vance, in which case, the supports and reserve may 
lie down till at sufiicient distance from the front. 



Squares. 

Sec. 10. — ^Forming Close Column of Sections 

AND Company Square. 

Form Close Column of Sections. — On the 
word Sections, the men Shoulder ArmB^ if they 
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have not already done so, and the right section 
faces to the left, and disengages to the front by the 
leading file closing two paces to the right, the 
front rank men inclining rather back, the third and 
fourth sections face to the right and disengage to 
the rear, in the same manner. 

Quick March. — On the word March, the 
second section fixes swords ^ and the other sections 
step off and form close column on the second 
section, halting, fronting, and fixing swords, with* 
out word of command, as they arrive in column : 
the distance between the sections should be one 
pace ; the Captain placing himself on the left of the 
front rank of the leading section, covered by his 
covering serjeant, the supernumeraries on the 
reverse flank of their respective sections. 

Prepare for Cavalry. — On these words being 
given, the officers and non-commissioned officers 
move into the centre of the column ; the men then 
face outwards, so as to show a front of equal strength 
in every direction. 

Re Any. — On the word Ready, if the square is 
two or three deep, the front rank will kneel, but if 
four deep, the two front ranks will kneel, on the 
right knee, and place the butts of their rifles on the 
ground against the inside of their right knees, locks 
turned uppermost, the muzzle standing upwards, so 
that the^ point of the sword will be about the height 
of a horse*s nose ; the left hand to have a firm grasp 
of the rifle immediately above the third band, the 
right hand holding the small of the butt, the left 
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arm to rest upon the thigh about six inches in rear 
of the left knee. The third and . fourth ranks to 
make ready to fire, the fourth rank taking a short 
pace nearer to the third rank. The muzzles of the 
rifles to be inclined upwards. 

In Loading^ the kneeling ranks spring to atten- 
tion at the half-fa^ey and bring the rifle to a horizon- 
tal position at the right side, seizing it at the 
same instant with the right hand close in front of 
the left, and from thence come to the position of 
prepare to load, as standing, and go on with the 
loading in quick time. 

Re-form Column. — On the word Column, the 
men face to their proper front in column, and touch 
into the pivot flanks ; the Captain and supernu- 
meraries return to their places on the flanks. 

Re-form Company. — On the word Company, 
the leading section faces to the right ; the third and 
fourth to the left. 

Quick, March. — On the word March, they 
move out, the right section turning to the rear 
when clear of the second section, halts, fronts, and 
dresses upon it. The third and fourth sections turn 
to the front in succession, when clear, and dress up 
into line with the second section without word of 
command. 

If the men count the number of paces that take 
them into column, by taking the same number when 
re-forming company, they will be able to turn to 
the front and rear together. 
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Sec. 11. — ^Forming Rallying Squares. 

The instructor of the drill having caused the 
Company to disperse to a certain distance, gives the 
words PoRM Rallying Square, at the same time 
placing an officer as a rallying point, who holds up 
his sword and faces the supposed enemy ; the men 
hasten to the person so posted, fixing swords and 
ordering arms as they reach him. The two first 
who join him form on his right and left, faciQg out- 
wards. The three next place themselves in front of 
those posted, and three others in rear, facing to the 
rear, thus forming a square. The instructor should 
then cause the next four men to take posts at the 
several angles ; and others, as they come up, com- 
plete the diflferent faces between the angles. 

A square thus composed of twenty-four men 
(besides the rallying point,) and formed two deep, 
may be augmented to a square three deep, by four 
more men taking posts at the angles, and others 
coming up to complete the faces as before ; the 
square will then consist of forty-eight men, and may 
be augmented in the same manner to a square 
four deep, by the angles being occupied by four 
more men, and the faces filled up as before, when 
the square will then, be composed of eighty men. 

The Square will Advance (Reform, or 

MOVE TO THE RiGHT OR LeFT). InWARDS, FaCE, 

Quick March. When the square is required to 
march, the instructor previously to putting it in 
motion, will cause the leading face to be dressed^ in 
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order that it may move with the necessary regu- 
larity. After the caution he will give the words 
Inwabds Face, on which the square will face in 
the named direction, and step off at the words 
Quick March. 

Halt. Prepare for Cavalry — Ready. Upon 
the word Halt, the square halts and faces outwards. 
When it is to Prepare for Cavalry ; upon the 
word Ready, the front rank only (if the square is 
two or three deep) will kneel : if four deep, the two 
front ranks will kneel. If required to fire, the 
standing ranks will fire by files and the kneeling 
ranks in volleys by command of the commanding 
officer. 

Re-form Company (Sub-division, or Sec- 
tion.) When the square is to be reduced, the 
covering serjeant will mark the pivot flank of the 
company, facing the supposed enemy, and the men 
form company upon him. 

In this manner dispersed parties may be formed 
to resist an attack of cavalry in an open country 
either in one or more squares, according as they 
may be more or less dispersed ; each square consist- 
ing of any number of men. Every man should run 
to the nearest rallying point. 



Sec. — 12. — Advanced Guards. 

Advanced Guards are formed in front of a 
colimm, to gain intelligence of the enemy, and to 
give timely notice of his vicinity or approach, in 
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oirder that the main body may have time to prepare 
either for making or repelling an attack. 

No specific rules can be laid down for the con- 
duct of an advanced ^ard, where every instance 
of falling in with an enemy must vary ; the officer 
in command of the guard must depend on his own 
intelligence for the proper execution of this most 
important duty, and allowing nothing to escape his 
personal observation. 

If the front of an advanced guard formed on a 
road is attacked, the leading files will at once fall 
back on their support ; the commanding officer of 
the guard will then use his discretion in ordering 
his reserve to move up and reinforce the support, 
or the support to fall back on the reserve, according 
to the nature of the ground, the strength of the 
attacking party, and the distance he may be from 
the main body ; remembering always that bis prin^ 
cipal duty is to give time for the column to prepare 
to receive the enemy, without unnecessarily exposing 
his own men. 

Formation op an Advanced Guard on a Road. 

When a column is marching along a road, the 
advanced guard should be composed of one or more 
companies, divided into four parts or sections ; the 
two rear sections (under the command of the senior 
officer) form the reserve in front of the column ; 
the second section from the front will form a support 
200 yards in front of the reserve, under the command 
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of the third senior officer; the IpAjling seetioii 
should be 100 yards in front of the second section, 
and should detach a corporal and two files 100 jards 
to its front and two files to each flank, 100 yards 
from the road and about 50 yards more retired than 
the corporal's party. The senior subaltern accom« 
panics the leading section. Single files of com- 
munication are placed between the different divisions 
of an advanced guard, and also between its reserve 
and the head of the column. The distance between 
the two latter must be regulated by circumstances ; 
but it shoidd generally be about 500 yards during 
the day, and about 300 during the night. 

The detached files are intended to examine all 
houses, enclosures, &c. within their reach. If the 
company is weak it may be advisable to send on 
only one file and a corporal in front, and one file 
on each flank. 

Method op Foeming the Guard. 

The simplest method of forming an advanced 
guard is to draw the company or companies up, in 
column of four sections or parts, in front of the 
main body, and then march off the different parts 
in succession, commencing with the corporal and 
two files who are to lead. If the right is in front, 
the movement should commence from the right ; if 
left is in front, it should commence from the left of 
the loading section or part. The connecting files in 
front of the reserve should be sent on from the 
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reverse flanks of the second and third parts or 
sections, the connecting file in rear of the reserve 
should be dropped from the pivot flank of the rear 
section ; one connecting file should be sent out from 
the leading company of the main body. 



Having laid down the directions which are 
necesssary for carrying out the " seven things " 
mentioned by General Napier, as a similar limited 
amount of drill has been recommended in the 
War Office Circulars which have recently been 
issued on the subject of Rifle Volunteers, I shall 
not attempt to add another movement. In those 
Circulars it is distinctly stated, that ** it should not 
be attempted to drill or organize rifle volunteers as 
soldiers expected to take their place in the line, 
which would require time for instruction that could 
ill be spared ; but it should be rather sought to give 
each individual a thorou ;h knowledge of the u^e of 
his weapon, and so to qualify the force to act effi- 
ciently as an auxiliary to the regular army and 
militia, the only character to which it should aspire. 
The instruction, therefore, that is most requisite is 
practice in the use and handling of the rifle, with 
such further instructions, as sharpshooters, as it 
may appear desirable to give them — namely, how to 
extend and avail themselves of cover, to fir\ 
advancing or retiring, to protect themselves from^ 
cavalry, or other simple movements, which, while 
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leaving every man his independent action, would 
enable them to act together with more effect." But 
above all, " volunteers should be amenable, when 
called upon to act, either in garrison or the 
field, to military discipline ; for without such dis- 
cipline no General or other officer under whom they 
may have to act will be able to place much 
dependence on their assistance or co-operation in 
the hour of need." 
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PART III. 



Chapter I. 



ON CLEANINa THE RITLE. 



Kames of the different parts of the Lock. — To take the Lock to 
pieces.— To put it together again. — Washing the Barrel. — 
Examination previous to Ball Firing. 

As correct shooting depends entirely on having 
the rifle always in first rate order, the impossibility 
of performing accurately with it, when dirty, can- 
not be too strongly impressed on the mind of the 
rifleman. 

The Lock does not require to be taken off every 
time the rifle is used, but it is advisable to look at 
it no^ and then, more especially, when the rifle has 
been used in wet weather, and, with a feather or 
small fine brush to wipe off the old oil and to put 
> little fresh oil on the parts where there is any 
friction. A small bottle of prepared oil, which will 
last a long time, may be purchased in any gun-shop. 
The soft pleasant action of the hammer, and lively 
dick of the sear as it falls into the tumbler, should 
be carefully attended to ; when these aore not satis- 
factory, the lock should be taken off and examined. 
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Before removing the lock, place it on half-cock, and 
lower the hammer immediately after the lock has 
been removed. 

In the event of the lock requiring to be taken 
to pieces, for the purpose of being thoroughly 
cleaned, it might be advisable to send it for that 
purpose to a gunmaker, but as a clever rifleman 
would most likely prefer attending to this himself, 
the following directions will enable him to take it 
to pieces, and, after cleaning it, to put it together 
again ; the different parts of the lock will, however, 
be first describ*5d, in order that no mistakes may be 
made in its dissection. 

1st. The Main-spring is the large spring by 
which the tumbler and the hammer are worked. 

2nd. The Tumbler is the centre piece which 
moves with the hammer, and in which are the bents, 
or notches, where the sear catches at half and full 
cock. 

3rd. The Bridle is a piece of steel which covers 
the tumbler, and in which the tumbler works ; it is 
fixed to the lock-plate at the top by two screws 
called the bridle screws, and at the bottom by 
another screw called the sear screw. 

4th. The Sear is that part which catches the 
tumbler at half and fuU cock, and which the upper 
part of the trigger pushes up to discharge the rifle. 

5th. The Sear-spring presses the sear against, 
and holds it in the bents, or notches, of the tum- 
bler, for either half or full cock. 

6th. The Swivel is a crooked bit of steel, some- 
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what like the letter S ; it is attached to the turn* 
bier at one end, and at the other it receives the end 
of the main-spring. 

7th. The Detant is a little piece of moveable 
metal attached to the tumbler to prevent the sear 
from catching at half-cock when the trigger is 
pressed ; it keeps the sear from going into the half 
bent until the hammer is let down and drawn back 
again. 

8th. The Tvmbler Screw is the screw which 
fastens on the hammer. 

In taking the lock to pieces, proceed aa 
follows : 1. Place the lock on full cock ; take the 
spring-vice and cramp the mainspring, screwing the 
spring-vice gently, just sufficient to give the 
hammer a little play ; let down the hammer, and the 
mainspring wiQ be easily detached from the swivel 
and seat in the lock-plate. It may be advisable to let 
the mainspring remain in the spring-vice until it is 
again replaced, as cramping the mainspring, when 
it is off the lock, is a somewhat difficult matter to 
the uninitiated. 2. Place the lock on half-cock, 
and unscrew the bridle screws, and then the sear 
screw, and be careful not to mix them. 3. Take off 
the bridle, and then the sear. 4. Unscrew and take 
off the sear-spring. 5. Unscrew and take off the 
hammer. 6. Take off the tumbler, and then the 
swivel and the detant. 

When the lock has been taken to pieces, wipe 
the different parts, first with an oiled rag, and then 
with a rag quite dry. If any spots of rust appear, 
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either in the lock plate, more particularly iii the 
tumbler axle hole, or on any of the different parts, 
they should be removed with the oiled rag. No 
cleaning powder of any kind should be used for this 
purpose, as such would destroy the ease hardening 
of those parts that are not steel, and make them 
more liable to rust. In putting the parts of the 
lock together again, the threads of the seyeral 
screws, as also the pivot and axle of the tumbler, 
and the pivots of the swivel, should be oiled before 
putting them in their respective places, in order 
that they may work easily. The other frictional 
parts of the lock to which oil should be applied are 
the nose of the sear, and between the sear and sear- 
spring. Only a very small quantity of oil should 
be used, and applied either with a small bit of 
feather, or the point of a pricker, as too much is apt 
to clog the parts. 

In taking a lock to pieces, and when cleaning 
the different parts and putting them together again, 
use a pair of old gloves, to prevent the warmiii 
of the hands iroxa causing rust. 

In putting the parts together : 1. Put in the 
tumbler and swivel ; driving the axletree home by 
using the handle of the screw-driver, and striking 
it a few gentle blown ; thei^ screw on the hammer 
and put on the detant. 2. Screw on the sear spring. 
3. Put in the sear in its place. 4. Pix on the 
bridle, with the two screws and the sear screw. 
-5. Let down the hammer ; hook thd end of the 
. mainspring on the swivel, and move it up into its 
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^sition on the lock-plate ; imiacrew the spring-Ticei 
and the lock will be complete again. 

If the mainspring has not been left in the 
spring-vice, place it in its seat on the plate, and 
then draw the limbs together by the spring-vice 
sufficiently to allow the end being put into its 
place on the swivel ; the hammer being down. 
Never confine the mainspring closer than is abso- 
lutely necessary, as it will soon weaken and spoil it. 
In order to ease the springs, the hammer should 
always be let down upon the nipple, when the rifle 
is not in use. 

The barrel should be thoroughly cleaned every 
time the rifle is used, and in proceeding to do so, 
first take out the ramrod, and unscrew the muzzle 
end of the sling, then place the lock on half-cock, 
and draw the bolt, when the barrel will be easily 
removed from the stock. Unscrew the nipple, as 
by doing so & greater stream of water can be forced 
through the barrel, by which means the cleaning is 
more thoroughly and expeditiously effected ; besides, 
it affords an opportunity for removing from the 
nipple the first approaches of corrosion, before any 
injury is inflicted. 

Place the breech end of the barrel in a pail or 
Iwge jug, half full of cold water, and, with a soft 
brush attached to the cleaning-rod, work it up and 
down a few times, to loosen the filth from the lands 
and grooves of the barrel. Then, with a sponge or 
piece of doth attached to the cleaning-rod, work it 
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again well up and down until the water runs oflf 
quite clear ; after which, place the barrel in some 
clean hot water, and work the sponge or cloth for 
some time longer, until the barrel is perfectly free 
from all impurities. 

This operation completed, blow strongly into 
the nipple seat ; then turn the barrel downwards, 
and let it drain off for a minute or so ; then work it 
dry with one or two bits of clean rag. This will 
very quickly be effected in consequence of the heat 
left in the barrel by the application of the hot water, 
as the heat will drive off any moisture that remains, 
and facilitate the penetration of oil into the breech 
and nipple seat. 

Put an oiled rag on the worm of the cleaning 
rod, and pass it up and down several times, so as to 
leave the inside of the barrel in a moist state ; then 
rub over the outside with the oiled rag untU every 
part is perfectly clean and free from rust. 

An excellent grease for this purpose may be 
made of two parts (in weight) of good olive oil, and 
one part of mutton fat. Melt the mutton fat and 
strain it through a thin piece of linen or calico, after 
which mix the oil with it. This will produce a 
grease of the consistency of a pomatum, which 
should be kept carefully covered to preserve it from 
dust. 

Before using the rifle again, take a piece of dry 
cloth and wipe the barrel clean out ; and, on arrival 
at the practice ground, before loading with a buUet, 
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«nap a cap, in order to ascertain by the sound if the 
nipple and anti-chamber are clear, and in proper 
order for shooting. 

The nipple should not be used after the hole has 
become large by repeated firing, as the great escape 
of the gases by it is apt to injure the lock, by forcing 
the hammer up to the half-bent. The escape of the 
gases by that passage has also the effect of very 
materially lessening the power of the charge, and 
consequently, the range of the bullet. 

It would be adyisable to have the breech taken 
out and examined during the course of the season, 
when the interior of the barrel could also be exa- 
mined ; but this had better be done by the gun- 
maker, unless the rifleman's mechanical powers and 
means will enable him to do it properly. In un- 
screwing the breech, great care should be taken not 
to wrench it, or the threads of the screw may be 
completely destroyed. Clean the threads, and oil 
them well, before screwing the breech in again. 

In cleaning a military barrel, which is not made 
with the intention of being taken from the stock 
every time, care should be taken in pouring the 
water in, to prevent any of it getting between the 
stock and the barrel, or into the lock through the 
tumbler axle hole. A little bees-wax applied be- 
tween the stock and the barrel, and between the 
lock plate and the stock, will prevent the water 
getting under the barrel, or into the lock by the 
edges of the plate. 
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Biust in the barrel, is caused by the joint effects 

of moisture and air ; the surest way, therefore, to 

prevent it, is to keep the bore perfectly dry, by 

, putting a muzzle stopper in, and a snap cap on the 

nipple, to exclude all air. 



178 



Chapteb, II. 



ON CASTINa BULLETS. 



The Mould.— llie Lead.— The Corrector. 

In giving an order for a bullet mould to be 
made, care should be taken that it is not formed so 
as to have the lead poured in at the front, as the 
cutting there, for the purpose of removing the 
castable, or neck, destroys the synmietry and 
smoothness of the anterior part of the bullet, which 
it is so desirable to retain. All who have a correct 
knowledge of the effects which the friction and re- 
sistance of the air have upon projectiles, will readily 
conceive how far a little roughness or irregularity, 
on the anterior part of a bullet, may cause it to 
be driven from the true line, especially at long 
distances. 

In casting bullets, use an iron pot in which to 
melt the lead, and a small iron ladle for taking it 
out of the pot and fQling the mould. Do not melt 
more lead than is intended to be used at one time, 
and take care that it be neither too hot nor too 
cold, for if the lead be so hot as to boil like water, 
the bullet will be too light and hard, and if it be 
too cold the lead will not run so as to fill the mould 
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sufficiently, and of course the bullet will be too 
small. 

When the lead begins to melt in the pot, put in 
a little bit of tallow, and stir the lead up with the 
ladle, when the scum and dirt will rise to the top, 
which, of course, must be carefully skimmed oflp. 
The molten lead will then appear quite clear, and 
fit for use. Keep it in the same temperature by 
placing the pot in a proper place on the fire ; for if 
it becomes too cold and requires to be melted 
over and over again, this repeated melting of the 
same lead will harden it like pewter ; whereas, good 
shooting bullets ought to be soft and even in com- 
position, which cannot be the case, if care is not 
taken to keep the lead in an even temperature at 
the time of casting. 

When commencing, it is requisite to make twa 
or three preparatory castings, in order to heat the 
mould generally ; and those bullets first cast should 
be thrown back into the melting pot ; as the bullets 
are only fit to be retained when the mould is 
sufficiently heated, and the lead in the pot is at 
a sufficiently high temperature. 

Be careful to keep the mould qtdte close when 
pouring the lead in, otherwise a difference in the 
size of the bullet will be the result. This is often 
the case when castings are made in too great a 
hurry. 

If, in casting, any lead be left about the 
mould that may prevent it from closing exactly^ 
tiever usef a steel or iron blade, but remove thq 
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lead with a wooden scraper, in order that the 
shape of the mould may not be injured. 

During easting, the mould will frequently be- 
come so hot that the lead will not fit as it ought 
to do, or the bullet will become hollow. In this 
case the mould may be put into cold water, closed 
with a bullet in it to prevent the water getting in, 
and then wiped dry, to prevent the lead flying in 
your face when you cast again. If you have made 
the mould too cold by putting it in water, hold it 
to the fire, or cast another waste bullet in it ; for 
if it is too cold the lead becomes chilled, and the 
bullet will be too small and too light. The great 
Art is, therefore, to keep the lead always as near as 
possible, at the same temperature, and the mould 
at an equal heat. It is also better to keep the ladle 
in the pot when not in use, to prevent it from 
getting too cold. 

Bullets must always be regarded as defective 
when their shape is not smooth and clearly defined; 
all rough and misshapen ones should therefore be 
rejected. It is a good plan to have a short piece of 
smooth barrel of a proper calibre to pass the bullets 
through after the casting is over, when all that do 
not fit nicely should be put aside, for bullets cannot 
be cast too true for rifle shooting. Those which 
are rejected may be set aside until another casting 
takes place, when they may be put in the melting 
pot with the new lead. 

Great care should be taken that neither pewter, 
tin, nor plumbers' solder, be mixed with the lead 
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purchased for casting rifle bullets, as they will be 
much more difficult to get down the barrel, from 
their hardness, if they be made to fit as close as 
they ought to do ; besides, they, in consequence, 
will not expand into the grooves so readily, and, of 
course, will not range so far nor so true. The lead 
should be quite pure to ensure good bullets, and 
perfection in shooting with the rifle. 

Mr. Greenfield, of Broad-street, has contrived, 
what he calls, a " Bullet correcting machine,'* one, 
or more, of which should be in the possession of 
every company of Volunteers. The use of this cheap 
and portable machine is to ensure correctness in the 
size of all kinds of cast bullets, whereby the incon- 
venience experienced from tight fitting bullets is 
entirely removed, and greater correctness of shoot*- 
ing produced. " Directions : — Place the cast bullet 
in the mouth of the die, press down the handle 
which will force the bullet through." 

The dies may be made to any size, according as 
the bullet is intended to be used in a naked state, or 
with paper wrapped round it. The moulds for cast- 
ing the bullets, in these cases, should be made the 
slightest degree larger than the dies, so that when 
passed through the machine, the bullets may be all 
of the /^W size. 



177 



Chapter III. 



ON TOLUNTKKR EQUIPMENT 



Clothing — Accoutrements, &c. 

'* Popular error," Colonel Gawler very justly 
remarks, "ought to be corrected in regard to colours 
suitable for light infantry, by the plain matter of 
fact, that skirmishing is not in general a prowling, 
wolf-like proceeding, but sheer hard and open fight- 
ing; in which, indeed, the parties engaged make 
the best of any cover that presents itself, but in 
which also the flashes and smoke alone presents 
marks for reply that no tint of uniform can con- 
ceal. In concealing cover, not the coat^ but the 
head dress and face are seen. It is a reasonable 
subject of doubt whether on open ground, at a 
distance of 600 or 800 yards, red, soiled by dust, 
dirt, and drenching, does not mellow into a greyish 
purple, as little calculated to make the man who 
wears it a mark as blue, black or dark green. Take 
away white epaulettes, white lace, and white belts, 
and the red jacket itself may still continue to be, 
with prudence and propriety, the leading star on 
land of England's high honour and prosperity.'' 
The truth of these remarks must be apparent to 
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all who have ever practised rifle shooting at long 
ranges, or who have had opportunities of seeing 
military men, in every variety of costume, moving 
about near the targets. At even 200 yards, bright 
gilt buttons and gold lace are so blended . together 
as to appear a mere patch of yellowish colour. 
Prom 300 to 400 yards, scarlet facings may be 
traced, but at 500 yards they cannot be distin- 
guished by the naked eye. If we could invent a 
gunpowder that would not produce lohite smoke, we 
might then talk, with some degree of propriety, about 
adopting some of the absurd ideas which have lately 
been promulgated on the subject of clothing for 
volunteers ; but until that has been accomplished, 
it matters very little what the colours of the clothing 
may be, for the whereabouts of a rifleman will always 
be betrayed by every puff of smoke he raises, which 
at long ranges is as good a mark to aim at as any 
six foot white cloth target, behind which a rifleman 
may be lying. 

With reference to appointments, &c.. Colonel 
Gawler further remarks that **the weight of the 
ammunition and bayonet has hitherto, in regard to 
the infantry in general, been supported upon the 
shoulders, and that of the former concentrated on 
one point. It would appear very possible to divide 
the support between the shoulders and the waist, 
and to distribute it equally around. The thirty- 
inches of space which, in general, surround the 
waist of the full-grown man, would allow of sixty 
ball cartridges, placed side by side perpendicularly 



179 

in four flat well-made pouches, one on each side 
before, and the same behind. These might be at- 
tached to a waist-belt clasping in front, and sup- 
ported, moreover, by a few stout buttons in the coat, 
and by a pair of very light belts, in the general form 
of common braces, crossing on the back, but in front 
falling straight down from the shoulder without 
crossing, and terminating each in two points. The 
material for all these belts might be leather, and 
the colour, that very common tint, reddish brown, 
to assimilate with the coat." 

" The advantage of this arrangement would be 
that, in addition to the weight being equalized, the 
soldier could, as he pleased, ease his shoulders by 
tightening the waist-belt, or ease the waist by loos- 
ing the clasp. He would be also free to throw wide 
open the coatee in opressive weather, or in falling 
out on the line of march. Than this last, there 
could not perhaps be a greater relief to the practical 
soldier. 

'* In a campaign, a man might conveniently carry, 
in addition to this ammunition, thirty rounds of 
gunpowder in a stout well made flask, hung by a 
strap over the shoulder, and a bag with thirty 
bullets, in greased paper, on the right side of his 
waist-belt, to balance the sword-bayonet, suspended 
from a frog on the left side. Por long ranges, loading 
from the powder flask might be safe and convenient 
— the cartridges would serve for closer quarters. ^ 
An '' oflBcer of the line," observes with regard to 
clothing, that '* it should combine in the highest 



180 

degree suitableness and economy. Volunteers should 
be dressed in uniform ; neither '^esprit de corps, ^^ 
nor esprit militaire,^^ would be kept up without it. 
Doubtless men could fight as well in their shooting 
jackets (as a great authority suggests) or in their 
shirt sleeves on an emergency ; but, for discipline 
and combined movements, they should dress alike. 
We want no bright conspicuous colours — no brass 
— no plating — no pipe clay — no patent leather 
stocks — no heavy knapsacks. A brown, or lightish 
green cloth tunic edged with red, with strong curb 
chain shoulder straps. Trousers of the same 
material, with a cord or narrow stripe of red. A 
light helmet, not bright, but to match the dress 
as near as possible. Leather waist-belt, with two 
cartridge pouches to slide either before or behind at 
pleasure. These, with a good rifle and sword 
bayonet, would complete a dress, with all the re- 
quisites of usefulness, suitableness, and economy." 

A writer in the Times very truly observes, with 
respect to the colour of the dress, that ''it is a 
question whether it is so important to have what 
are called 'invisible' colours, as to have one by 
which all the troops of one army may be easily dis- 
tinguished at a distance. In deer-stalking you 
wish to remain unseen till you have delivered your 
fire ; but in action you have to be fired at afterwards, 
and then the flash and smoke of your rifle will 
always show where you are. I admit that a man 
dressed in some variety of grey is not a good mark 
at a distance, which varies with the clearness of the 
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atmosphere. But troops can never be inyisible 
except behind solid protecting cover ; and then, of 
course, colour is of no consequence ; while even in 
open country it is not always easy to tell to which 
army troops suddenly appearing on your flank may 
belong. How much more, then, must this difficulty 
be increased in an inclosed and broken country, 
where volunteers would be most useful ? " 

According to our highest authorities, the 
uniform for volunteers may be plain, but it ought 
to be of a decidedly military character. If the 
members are to be taken from the lower classes of 
society, the costume may be plain and cheap in the 
extreme ; but, if gentlemen are expected to come 
forward, the dress which they are required to wear 
must be gentlemanly as well as serviceable. Young 
men, ay, and even their elders, who will compose 
the Reserve sub-divisions, will make all the better 
soldiers for shewing to advantage in a soldier's dress, 
and, besides, unless a distinctly military character 
is assured, volunteers might be unable, in the event 
of active service, to obtain the recognition due to 
bona fide soldiers. This observation applies with 
equal force to conditions of organization and dis- 
cipline. It is truly remarked in the War Office 
Circular, that without a concerted amount of dis- 
cipline, volunteers would be useless, and it must be 
further remembered, that without this organization, 
they could not get the benefit of the laws of waf . 
In any country which is a seat of war, a man with 
arms in his hand can only justify his proceedings by 
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proving that he his a soldier. If he cannot prove 
this, if he is not evidently an authorised combatant, 
he is liable to military execution, as we see by the 
Proclamation which was lately issued in Italy. There 
must, therefore, be no obscurity about the true 
military character of volunteer riflemen. They 
must be part and parcel of Her Majesty's land 
forces, though organized on special principles and as 
Smartness is a first rate military quality, it would be 
unwise to neglect any consideration which may tend 
to inspire self-possession and self-respect. There 
need not be any extravagance in the matter, but 
soldiers have never been the worse for being well 
dressed, and a costume may be made both attractive 
and handsome without being any the less useful. 

The question of uniform and general equipment 
is, in fact, of far more importance than may appear 
at first sight in an age which has abolished epaulettes 
and gorgets, which laughs at the Lord Mayor's 
carriage, and has substituted plain tunics for the 
gorgeously embroidered doublets which were for- 
merly worn by the Warders in the Tower. There is 
in many quarters, I admit, a well founded objection 
to unnecessary sumptuary display, to gingerbread 
finery and party coloured masquerading when prac- 
tical duties have to be performed ; but this love for 
plainness and sobriety of attire may be carried too 
far, and is dangerously apt to degenerate into 
Quakerism. To tell the truth, this rifle shooting 
is but an apprenticeship to the great trade of man 
killing, and that is a craft requiring some little 
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dressing to disguise its abstract horror. Slaughter, 
or its simulation, without some moderate amount 
of drumming and trumpeting, must be repugnant 
and abhorrent to every heart in which glows a spark 
of humanity; and if the very simplest and most 
convenient costume that exists were adopted by 
soldiers, our Guards would go forth to battle in the 
blue frocks of butchers, and with their sleeves tucked 
up to their elbows. 

Let there, then, in the name of common sense, 
be no peacock finery, but let us have a sufficient 
amount of military smartness and military gaiety in 
the costume. We dont want legions dressed in 
the fantastic array of the American Volunteers, the 
" Boston Tigers," the " Syracuse Scorpions," or the 
" Mississippi Pire-eaters" ; but we may well shud- 
der at the notion of having swarms of English Rifle- 
men, dressed in hodden grey and wide-awake hats, 
half convict, half plough-boy looking. It is easy to 
combine taste and elegance with practical utility. 
A general key-note of colour, a margin of appearance, 
must be established, and minor detail and ornamen- 
tation may be safely left to the good taste of 
those to whom the Lords Lieutenants of Counties 
may be pleased to confide the training and drilling 
of our volunteers. 



Note. — On the Ist of July, the Secretarj of State for War, 
said, in reply to a question from Lord Elcho, that there was 
nothing to prevent the members of voliinteer corps from supplying 
themselves with arms, provided they were of the regulation guage. 
Any style oi grooving (see page 16) which improves the shooting 
of the rifle, will, therefore, be permitted. 
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LECTURE I. 



FIELD-MiRSHAL 
HIS ROYAL HIGHNESS THE PRINCE CONSORT, K.G., 

Sec. &c. Sec, 

IN THE CHAIR. 



ON THE RISE AND PROGRESS OF THE '* MINIE EXPANSION'* 
SYSTEM, AND THE MISTAKEN NOTIONS WHICH IT HAS 
UNHAPPILY ENGENDERED ; INCLUDING REMARKS ON 
THE RIFLE PROJECTILES OF DIFFERENT COUNTRIES. 

In taking- a cursory view of the rise and progress 
of the ^^ Minie expansion '^ system, and the mistaken 
notions whfch it has unhappily engendered, it is not 
my intention to enter into any argfuments of a merely 
controversial character, or to question the claims of 
any person to the merits of the invention. On the 
contrary, I intend to show that I can prove, by the 
aid of experimental facts, that the whole system is 
a fallacy ; that the doctrines and principles, which its 
authors have framed and imbibed, are not illustrated 
in the practice of the system itself; and that, conse- 
sequently, they are erroneous and false. And, more- 
over, I mean to show, that the practice of the system 
not only encourages the growth of false principles in 
1 B 



gunnery, but entails a most unnecessary expense on 
any Government that adopts it. 

The '' Minie '' principle, as at present understood, 
was practised in England before it was imported from 
France ; but as it is generally supposed to be of 
French extraction, I shall commence by glancing* at 
what led to its partial adoption in that country. 

In 1826, Captain Delvigne, an oflScer in the 
French service, turned his attention to improve- 
ments in the rifle ; his principal object then being, 
^^ to facilitate loading/' 

His first suggestion was the ^^ chamber breech,'^ 
which still bears his name. In the breech of the 
barrel a chamber was formed of less diameter than 
that of the barrel, having a shoulder resulting from 
the difference of the calibre of the barrel and the 
chamber. Passing freely down the barrel, the sphe- 
rical ball reached this shoulder, where it rested ; the 
powder being previously introduced into the chamber 
beneath. Two or three smart blows of the ramrod 
on the ball, expanded it suflSciently into the grooves 
of the barrel ; but, in so doing, they had the dis- 
advantage of driving a portion of the ball into the 
chamber^ which very materially altered its shape. 

After labouring for some years with the spherical 
ball. Captain Delvigne, in 1830, tried an elongated 
bullet, with which he obtained very favourable 
results ; but the Central Commission of Artillery 
insisted on the retention of the spherical ball, what- 
ever the other modifications in the arm might be ! 

In 1840 he again ventured to introduce a bullet 



of an elongated form^ " in order/^ as he says, ^^ to 
increase the range and the correctness of the fire, by 
increasing* the weight of the projectile, and by dimi- 
nishing the resistance of the air relatively to that 
weight/' The bottom of this projectile was flat, the 
body cylindrical, and the front part terminated with 
a conical point. 

In 1841 Captain Delvigne tried a hollow pro- 
jectile : ^^ the hollow being introduced into the larger 
extremity of the ball, for the purpose,^' as he says, 
^^ of carrying the centre of gravity further forward/' 
He adds, that '^ the ball may be forced by the stroke 
of the ramrod, or by the action itself of the gases in 
the hollow and posterior part of the projectile, by 
dilating it/' 

With respect to the elongation of the bullet, 
Captain Delvigne laid no claim to being its inventor, 
but simply to that of reawakening the attention of 
the military world to the serious study of that form 
in connection with his novel system of forcing the 
spherical ball — his replacing the latter by the former* 
In fact, he distinctly says, in speaking of his own 
projectile, that '' a bullet made in Switzerland, which 
he had eithei* seen or heard of, was the only one that 
bore any analogy to his that he was aware of/' Who 
was the original inventor of the fundamental principle 
of the present rifle projectile — the elongated form, it 
is now impossible to say. AH we know is, that it 
can be traced back, through various modifications, 
to the time of Henry V., in 1413, when '' elongated 
shot of three and four calibres in length, were fired 
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from small cannon/' Indeed, it is more than prcM 
bable that they were formed in imitation of the bird- 
bolts, or other projectiles which were then used ia 
archery. 

Previous to the last-mentioned date, Mr. Greener^ 
a gunmaker, now of Birming^ham, had contrived a 
bullet on what he calls the expansion system, by 
plug* agency. This contrivance I intended to have 
passed over with a very brief remark, in order to 
arrive the sooner at Captain Minie's plan; but a» 
Mr. Greener has lately announced to the world^ 
throug'h the medium of the public press, that he is 
not only the inventor of this projectile, but that 
Captain Minie borrowed his idea from him, it will 
be necessary to place both contrivances side by side^ 
as the same falsity of principle which appUes to the 
one applies also to the other. 

It may, however, be advisable to g'o on tracings 
the various modifications which took place in France, 
until we arrive at Captain Minie's invention, and 
then return to Mr. Greener. 

In 1844, Colonel Thouvenin, of the French Artil- 
lery, presented his modification of Captain Delvigne's 
mode of loading by flattening' the projectile. It con- 
sisted in the application of a cylindrical tige or pillar 
of steel, screwed into the breech in the centre of the 
barrel — so that the bullet, when stopped by and 
resting on the flat end of the pillar, received, directly 
opposite the blows of the ramrod suflScient to effect 
the forcing, as in Captain Delvigne's mode of load- 
ing. This contrivance constitutes what is called the 



carabine a iige. The advantag'es considered derivable 
from this modification were, the suppression of the 
chamber, a sabot^ and other accessories, as the upper 
end of the tige alone furnished a firm basis to the 
bullet. 

In consequence of the removal of the ^^ chamber/' 
and the introduction of the iige^ Captain Delvigne 
now abandoned his idea of forcing* the projectile by 
the action of the charge. 

The question of rifled pieces appeared now, in 
France, to have received its final solution. The range, 
the precision, the simplicity in loading*, seemed to 
have reached the highest possible point, and several 
years thus passed away, when suddenly the subject 
entered a new phase. The forcing* of the bullet by 
the gases alone — the very means suggested by Captain 
Delvigne, though in a somewhat diiFerent manner — 
was applied to the elongated projectile by Captain 
Mini6, who, it is admitted, ^^ added no greater precision 
or range to those already existing in tige guns, though 
he certainly simplified the loading and manufacture.^' 

In 1849 Captain Minig had remarked that, owing 
to several circumstances, the forcing of the ball in 
tige guns was often irregular, and that, whatever pre- 
cautions might be taken, these irregularities always 
existed in a variable degree. He then ^' hit upon the 
idea,'^ it is stated, '' of using, in forcing the ball, the 
gases developed by the explosion of the powder.'' 
The ball which was then adopted in France had a 
truncate-conical cavity in its base: at the orifice of 
this hollow he fixed a little cup of iron, which ap- 
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proximated in shape to the form of the cavity. The 
ball descended freely as far as the powder ; and ^^ on 
fire being communicated to the charg'e, the g'as deve- 
loped acted powerfully on the little cup, and caused 
it/' as Captain Mini6 says, ^^ to penetrate deeper into 
the bottom of the ball, and, in consequence, effected 
the forcing against the sides of the barrel/' 

Returning now to Mr. Greener, we find that he 
had previously tried a bullet on the "expansion'' 
system, by the agency of a plug, as represented by 
Fig. 1, but which he meant to apply to smooth-bore 
guns only ; as, at that time, and for many years after, 
he completely ridiculed the idea of rotatory motion 
being desirable round the longest axis of a military 
projectile ! 

With reference to this bullet, Mr. Greener ad- 
dressed a letter to the editor of the Times y in 1841, 
in which he says, ^^ Some years ago I laid before the 
Board of Ordnance a very simple plan of getting rid 
of all windage, yet of loading easily and adding to 
the weight of the projectile. This was effected by 
employing an oblong ball of lead, a diameter and a 
half in length, having a perforation extending through 
two-thirds of it. An iron plug of a conical shape 
is slightly inserted into this perforation, and the gun 
loaded with it. When the explosion takes place this 
plug is driven home into the lead, and, by expanding 
its outer surface, the projectile comes out of the gun 
fitting as tight as possible, and a line of flight is given 
to it of corresponding accuracy. But the authorities 
laid the plan on the shelf, where it will rest until 



produced by some more important personage than 
myself/^ 

This method of attempting* to expand the ball 
was, however, nothing* new, for Cibrario informs iis 
that, at the end of the 17th century, "both spherical 
and elong'ated balls of lead were fired, having stone 
kernels placed in them for the purpose of expanding 
them and decreasing the windage.'^ This system, like 
others which have no correct principles to rest upon, 
must have fallen soon afterwards into disuse, for its 
practice cannot be traced about the beginning of the 
1 8th century. 

Mr. Greener, as we have seen, met with no en- 
couragement from the Board of Ordnance on his first 
application ; but, in 1843, he a second time brought 
his contrivance forward, in what he called an improved 
state. It was, however, again rejected by the Select 
Committee, and I think most deservedly so, 

Mr. Greener informs us, that '^ when the explosion 
takes place the plug is driven home into the lead, and 
by expanding its out^r surface the projectile comes 
out of the gun fitting as tight as possible, and a line 
of flight is given to it of corresponding accurac3%'' In 
like manner. Captain Minie says, that '^ on fire being 
communicated to the charge, the gases developed act 
powerfully on the little cup and cause it to penetrate 
deeper into the bottom of the ball, and, in consequence, 
efiect the forcing of the latter,^^ as represented by the 
copy of a French sketch. Fig. 2. 

Here we have the whole machinery of the system 
laid open before us, and explained according to the 
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belief of its authors ; but they point to no corrobora- 
tive facts in support of their mere assertions. They 
believed, no doubt, in what they have asserted, but it 
is quite clear that they could not have studied cause 
and effect in this instance with sufficient care. Con- 
tenting' themselves apparently with simply supposing 
what the laws of nature should be in such cases, they 
have looked only at such results as appeared to them 
to square with their hypotheses. 

The principles of the system, as here set forth, 
have been quoted and copied as established facts by 
many talented writers, solely because they relied on 
the faith of others — on the reports of those who 
should have known better. Many ing-enious men 
have thus also been led to attempt modifications of 
the same system, by contriving* iron cups of various 
forms, moveable metal and wooden plug^s, cavities of 
varied construction, &c., in the hope of making the 
practice more correct and regular than it was found 
to be with the original " Mini6 " cup. 

Some of the gentlemen whom I have now the 
honour of addressing* may have hitherto had their 
attention more particularly directed to the practice 
of gunnery with shot formed of iron : it may, there- 
fore, be desirable, before we proceed further, to reflect, 
just for a moment, on the nature of the substance of 
which a rifle projectile is composed. 

Lead is a soft, flexible, and inelastic substance. 
It is malleable and ductile, but inferior to all ductile 
metals in tenacity. If the atoms (or the exceeding-ly 
minute resisting* particles) of which it is composed be 
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displaced by a superior force, there is no tendency in 
them to regain their former positions, as in elastic 
bodies ; they, therefore, remain passively in the new 
positions they have been forced to take up. The 
atoms cohere equally in whatever relative situations 
they may happen to be, and therefore yield to force, 
or the repulsion of the g-aseous particles which are 
generated by the ignited powder, and shift about 
among* each other almost like the atoms of a fluid. 
Lead, like wood, may be pierced with a sharp instru- 
ment, which will push away the particles to one side 
and the other, but to no great distance ; that portion 
close to the instrument being* rendered only more 
dense. 

If we take an elong'ated hollow bullet, and lay 
it on the edg-e of a bench, or a block of wood, with 
its base outwards, and then strike it smartly with a 
mallet, the outer half of the bullet will be expanded, 
and made shorter, but the other half will not be 
affected at alL This fact is easily explained, by 
simply saying" that the atoms, or particles, of the 
lead, which compose the outer end of the bullet, are 
driven on the others, before the inertia of the more 
remote atoms are overcome. The consequence is, 
that in pushing* one another aside the atoms are 
pushed in all directions, some outwardly and some 
inwardly, but all then moving* rapidly onwards : the 
inertia of those in front having* at last been overcome. 

The blow with the mallet is only intense and 
brisk pressure^ suddenly beg*un and terminated. The 
action of ig*nited gunpowder is also pressure, but in 
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a graduated and much more powerful degree. In 
the latter case^ the expansion of the lead would be 
restrained within certain limits by the sides of the 
barrel J and the fore part of the bullet would be 
altered in shape by the resistance of the condensed 
air^ but only after it had passed up some portion of 
the tube. 

It is said by the advocates of the ^^ Minie^' system, 
that ^^ the cup or plug* acts like a wedge, and, on beings 
driven in by the explosion, forces the sides of the 
cavity outwards.^' This is a very plausible doctrine 
on which to build such a system; but it is a very 
erroneous one. Those who compare the action of the 
cup or plug to a wedg-e^ must be totally unacquainted 
with the real action of the gunpowder and the bullet 
inside the barrel ; for such a theory is not only incon- 
sistent with the doctrine which has been laid down by 
the highest authorities on the subject of gunpowder, 
but it is opposed to the evidence which experimental 
inquiries have brought to light with regard to the 
movements of the bullet : it is, in fact, tantamount to 
saying, that the force of the explosion is concentrated 
on the end of the cup or plug alone, and not let loose 
with equal force on the entire hinder end of the bullet. 

If, for example, we were to insert a wedge into a 
block of wood, and then take a large mallet, having a 
cavity in it deep enough to allow the head and body 
of the wedge to enter, as represented by Fig. 3, we 
might strike for ever without making the wedge enter 
deeper into the block, as the face of the mallet would 
come in contact with the block at the same instant 
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that the head of the wedge came in contact with the 
bottom of the cavity in the mallet ; in fact, the only 
result would be, that the wood round the wedge would 
be rendered more dense by the repeated strokes, and 
the wedge loosened accordingly. 

So it is with the force of the explosion on the end 
of a " Minie" bullet ; though, in this case, the entire 
base of the bullet, plug, and lead gives way together, 
at the same time, to the expansive force of the powder : 
showing clearly that the lead does not remain passive 
while the plug. is being driven in. 

The most eminent men admit, that, though gun- 
powder explodes so suddenly as to appear a simulta- 
neous burst of flame, it is, correctly speaking, not so, 
but merely the rapid ignition and combustion of all 
the particles ; and that a portion of time is necessarily 
occupied by the flame, however short that portion of 
time may be, in travelling from the first grains to the 
last. It is also admitted, that as the combustion of 
the powder proceeds, it is decomposed, and produces 
gaseous bodies, which have a tendency to fill a much 
larger space than that occupied by the powder before 
inflammation. These gases, therefore, seek an outlet 
where there is least opposition ; and this outlet, unless 
the gun be faulty, is the place occupied by the bullet. 

This being the case, it must be evident that, as 
a part only of the charge is at first inflamed, the gases 
which are generated by that part must also find 
a vent before the rest of the charge is completely 
fired. Now, I have ascertained that the gases en- 
gendered by the smallest possible quantity of powder 
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Me quite suflScient to overcome the inertia of the 
entire hullet, and to set it in motion, though not 
sufficient to press the particles of lead closer on one 
another. The fourth part of a grain of powder will 
drive a properly fittings bullet up the barrel a distance 
of three or foiu* inches ; half a grain will drive a 
bullet up a distance of eight or ten inches ; and one 
grain and a half will drive it out of the barrel 
altogether. This being so, it must be obvious that 
the gases generated by the first inflamed portion of 
the charge will find a vent, by simply pushing the 
unbumt part of the powder, and also the bullet, on- 
wards, while the rest of the powder is being ignited. 
The gases afterwards, as they increase by the succes- 
sive ignition of the remaining portions of the powder, 
act more and more forcibly on the bullet, and cause 
it to exchange its first, but comparatively slow move- 
ment, for one of a very rapidly increasing motion. 

This being admitted, it is satisfactory to know 
that the action of the bullet inside the barrel, as thus 
described, is also confirmed by the clearest evidence ; 
for during the course of a very interesting* series of 
experiments, which I had the pleasure of conducting, 
the truth of this theory was proved to the entire 
satisfaction of several parties who attended. The 
facts brought to light also proved, in the clearest 
manner, the falsity of the ^^ Minie^' system. 

In the course of these experiments, and in order 
to test the theory thoroughly, some hundreds of 
rounds were fired, with various sorts of projectiles, 
and with different lengths of barrel, into water, clay, 
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and other substances, so that the bullets mig'ht ag-ain 
be collected for examination afterwards- The first 
number of rounds fired were from a rifle barrel 
2 feet 8 inches in len^h. Then, after every stag-e of 
firing", from 3 to 4 inches were cut oflF the barrel, 
until it was shortened to one-half its original length. 
Two inches at a time were then cut off*, until the 
barrel was shortened to one fourth j after which, one 
inch each time was cut off*; and then half an inch, 
until the barrel was shortened close to the charg'e — 
a full charg-e of powder being" used at every round. 
The result showed that, after a certain length had 
been cut off*, the appearance of rifling* on the bullet 
g-rew more and more indistinct, until not a vestig'e 
of it could be traced. 

It would occupy too much of our time at present 
were I to attempt to describe a tithe of these experi- 
ments; but that part of the evidence which bears 
more particularly on our present subject may be 
summed up in a few words. 

Beg'inning' at the breech end of the barrel, it may 
be observed that, until the bullet had moxed about 
half an inch, no perceptible sig'ns of expansion had 
taken place, nor were there any traces of rifling* on 
the bullet. Then, however, the faintest trace of 
rifling", like scratches, could be perceived, for about 
an eighth of an inch, next the base of the bullet. 
This impression showed itself more and more dis- 
tinctly and at greater length as the bullet proceeded 
further up the baiTel, until it appeared] complete all 
along" the cylindrical part. From the proofs which 
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were exhibited in the earlier sta^es^ the compression 
of the bullet and the expansion of the lead into the 
grooves must have continued for some time after^ 
though not discernible on the outside of the bullet. 
This opinion was confirmed by the action of hollow 
bullets, the cavities of which continued to be more 
and more contracted as the bullets passed further up 
the barrel. This was evidently occasioned by the 
increasing* and accumulating* pressure of the g'ases on 
the hinder end, and the resistance of the condensed 
air in front of the bullet. 

From this it may be seen that a very slight degree 
of expansion, if any^ takes place at the moment the 
bullet is moved from its state of rest, and that it is 
not complete until the bullet has travelled up some 
portion of the barrel : in fact, that the particles of 
matter which compose the hinder part of the bullet 
travel for some space of time, though infinitely short, 
and through some portion of the barrel, at a quicker 
rate than the particles that compose the fore part ; 
the latter portion continuing to be driven up closer 
and closer on those which travel before, until the force 
of the gases have no longer any power to drive the 
particles closer together, the expansive force of the 
powder and the velocity of the bullet becoming then 
nearly on a par. 

It will also be seen from this, that when the 
bullet is first moved from its state of rest, there is 
nothing whatever to derange the position of the cup 
or plug, or to cause it to act like a wedge. As the 
bullet proceeds, however, the accumulation of the 
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gases becomes a more powerfully propelling force, and 
consequently the condensation of the air in the tube 
in jfront of the bullet rapidly increases its resistance. 
The result of this is, that as the expansion of the lead 
into the grooves becomes more and more complete, 
so also does the expansion in the opposite direction 
inwardly — that is, the cavity becomes more and more 
contracted as the bullet proceeds up the barrel, and 
the force of this contraction loosens (or rather sgtieezes) 
the cup or plug* out of its place, instead of its acting' 
like a wedge; so that when the bullet leaves the 
muzzle, these contrivances fly after it indifferently to 
the right or left, but often to a considerable and 
dangerous distance. 

The resistance of the condensed air in the barrel in 
front of the bullet, when in motion, is so great as to 
affect even the form of the front part of the bullet. 
In corroboration of this fact, I beg attention to the 
following manner of proof. Take a cylindro-conoidal 
bullet, having half its length a fair cylinder^ and fire 
it into deep water for subsequent examination. On 
taking it out it will be found — if the bullet fitted 
nicely and the barrel was properly grooved— that 
more than half its length has become impressed with 
the marks of the lands and grooves. Now, how is 
this ? We know that the tendency of the explosion 
is to press forward the entire hinder part of the bullet 
on the fore part, before the inertia of the fore part is 
overcome, and therefore to shorten rather than lengthen 
that part. But, on a careful examination, it will be 
found that it is a portion of the conoidal part that has 
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become marked with the gTooves^ and has been added 
to the cylindrical part which the bullet previously 
had. The explanation is this : — The air in the barrel 
becomes so highly condensed by the rapid motion of 
the bullet that it forms a strong spring, as it were; 
and resists the progress of the soft leaden bullet so 
much, as actually to press or flatten up the front part 
into the gTooves, shortening and rounding that part 
and adding it to the cylindrical portion. 

It is true that, action and reaction being equal, if 
a leaden bullet were fired into water at too short a 
distance, the front part would become flattened or 
rounded to a certain extent by the sudden reaction of 
the body fired into, and it would be more so as the 
force with which the bullet is impelled is greater. 
Nothing, however, but the action inside the barrel, 
could by any possible means impress the marks of 
the lands and grooves on the new part. In order to 
prove this beyond a doubt, I have, on many occasions, 
marked a bullet on the conoidal part, at a point which, 
when loaded, must have been one sixteenth of an inch 
from the lands of the barrel all round ; and, on after- 
examination, I have found that this very point had 
been added to the cyUndrical portion by the great 
resistance of the air, and was as well impressed by 
the lands and grooves of the rifle as any other part 
of the bullet. 

It may here be remarked, by way of parenthesis, 
that in order to obtain good specimens of what a 
bullet is like on leaving the muzzle of the piece, the 
best plan is to have a tank of water^ about ten feet 
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deep, placed at the side of a very high building — the 
higher the better — from the top of which the marks- 
man should fire straight down into the water, A 
very simple framework of netting may be made and 
sunk to the bottom, for the purpose of bringing the 
bullets up from time to time. The impropriety of 
standing too near, when firing soft leaden projectiles 
into water or any other body, will be understood by 
those who have thoroughly studied the laws of " action 
and reaction/' 

Mr, Greener's ball, if it were made to fit ever so 
nicely, would only, in donsequence of its oval form, 
touch the barrel at a point equally distant from its 
two extremities ] and, at that point, on each side of 
the cavity, the lead is nearly as thick as the diameter 
of the cavity itself. Supposing, then, that the plug, 
'' which is two-thirds the length of the ball,'' is actu- 
ally '' driven home into the lead" by the force of the 
explosion, experiments show that a yielding of the 
lead '026 inch all round will be sufficient to admit 
the plug quite home. Now, experiments also show, 
that by driving an iron punch of a similar shape 
through a cavity of the same size, in a cylinder of 
lead of the same diameter, the particles of lead will 
retire or be driven back upon one another to a greater 
distance than *025 inch, without increasing the dia- 
meter of the outer surface at all. 

Mr. Greener's plugs are, however, more apt to be 

loosened and thrown out than driven in j but if a 

practical proof were wanting to show that they are 

not the '' expanding agents " he supposes them to be, 

1 e 
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let any man fire a solid leaden bullet^ of the same 
shape, into deep water, and he will find, on taking* it 
out, that it is as distinctly marked with the lands and 
grooves of the rifle as any of t|iose with iron plug's : 
indeed, experiments show that such bullets are marked 
more regularly, and that the practice with them is 
better than with those which have cavities and plug«. 

To show in like manner that the ^^ Minie '^ con- 
trivances are not ^^ expanding agents,'^ as they are 
called, let any man load with an iron cup or wood 
plug bullet, with its point next to the powder, and 
fire it, as before, into water ; he will find, on exami- 
nation, that it has been suflSiciently expanded for any 
practical purpose. Let him even throw away the 
so-called expanding agents, and load and fire as be- 
fore, with the point next the powder; he will find 
that the rifling on the bullet is equally good. So 
also Mr. Greener would have found, if he had thrown 
away his plugs, and filled the cavities, even with clay. 

It should here be remarked, that the sides of the 
bullets, on which Captain Minie originally operated, 
and in connection with which he founded his theory, 
were much thicker in proportion to the diameter of 
the cavity than those we are now in the habit of 
calling ^^ Mini6 '^ bullets ; and, therefore, were even 
less subject to alteration in size, from any force 
acting within.. This is a fact which, though over- 
looked now by the advocates of the Minie theory, 
should not have been overlooked then. The bullet 
in question is represented by letter A, Fig. 2, in the 
diagrams. 
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That ^^cups^' and ^^ plugs/' and all such contri- 
vances, are not ^^ expanding* agents '^ is a fact which 
is established by the most undeniable experimental 
evidence. The question then may be asked, what is 
the true cause of the expansion of the lead into 
the grooves ? I answer, the highly condensed air in 
front of the bullet, when in motion ; the friction on ^ 
its sides, when passing up the barrel; the inertia 
of the fore part — that part of the bullet remaining 
passive, during its earlier stages, while the hinder 
part is being driven on it, by the force of the gases 
pressing behind. These are the simple, but unas- 
sisted, laws of nature; and are all, conjointly, the 
cause, and the cause alone, of the expansion of the 
lead into the grooves of the barreL The most ob- 
stinate stickler for the ^^Minie'' system will not 
venture to deny this, if he takes the trouble to look 
the facts boldly in the face, and draw his conclusions 
from them, not hastily, but deliberately, and in strict 
accordance with the evidence. 

That some leaden bullets are ^^ expanding,^' and 
others " non-expanding," according as they are hollow 
or solid, is a theory which appears to be gaining 
ground of late. It is, however, a very erroneous 
one ; for it matters not what the shape of a leaden 
projectile may be, if elongated, for all will expand, 
from the simple cylindrical solid plug to the most 
elaborate hollow conoidal bullet, and the expansion 
will be more or less, according as the bullets are 
longer or shorter ; or, in other words, the hinder part 
of the bullet will be driven up and rendered more 

c 2 
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denscy in proportion as the projectile is longer ; greater 
resistance in front being occasioned by the extra 
friction and inertia of the longer body. 

We have seen that the resistance of the condensed 
air in the barrel is so great as to aflFect even the form 
of the bullet ; what then must the force of the in- 
flamed gunpowder be, which not only overcomes this 
resistance in about the two or three thousandth part 
of a second, but will cause a bullet to ascend perpen- 
dicularly a mile or more, before the force of gravity 
can overcome it ? Yet, with such facts as these be- 
.fore us, and others which may be cited, the inventors 
and abettors of the " Minie '^ system will have us to 
believe that this enormous and uncontrollable force 
is concentrated and made to act on the end of the 
plug- alone, while the lead itself remains, as it were, 
passive, like a block of wood in which a» wedge is 
inserted ! The idea is surely too absurd to be enter- 
tained for a moment by any scientific man, when 
once his mind is directed to the discrepancies which 
the theory and practice of the system display. 

Though the expansion of hollow bullets, of the 
" Minie ^' pattern, without cups or plugs, is good 
enough for any practical purpose, the practice with 
them is generally very inferior. This seeming in- 
consistency I shall presently endeavour to explain. 

In England, at the time when the Enfield rifle 
waB determined on, " trials were made of bullets with 
cups and also without cups, in order to ascertain the 
possibility of dispensing with the iron cup used with 
the Regulation and other rifled muskets. The result 
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showed that the practice of bullets of the regular 
^Mim6' form, with cups, was fully one-third better 
than that of bullets without cups ; but/' the report adds, 
" it does not follow that expanding bullets of other 
patterns should also require to be used with cups/' 

In America, about two years ago, the authorities, 
finding that ^^the balls, made according to Captain 
Minim's plan, did not succeed in their experiments, 
hit upon the expedient of hollowing out the bottom 
of the bullet, and making the edges thin enough to 
be forced outwards^^ as they erroneously believed, 
'^ by the action of the gas at the instant of the ex- 
plosion of the charge, thus causing it to fill the 
grooves,'' as they thought, '' and receive its rotatory 
motion." This was a return to Captain Delvigne's 
original but very crude idea of expansion by dilata' 
tioriy and hence its failure ; for the report goes on to 
say, that " it was found by experiment that this 
bullet, which weighed 310 grains, would not bear a 
charge of more than 38 grains of powder without 
being fractured or burst.^ ^^ Experiments show," the 
report continues, ^' that the cavity in the bullet should 
be no larger than is necessary to gire sufficient ex- 
pansion to cause it to take a firm hold on the grooves 
of the barrel." Believing in such a theory (which is 
utterly groundless), a larger calibre was determined 
on, namely "680 inch ; the bullet was also made larger, 
but the cavity was made less in proportion, and a 
perfect cone in shape. Figures 4 and 6 show the 
form of both bullets. 

In France, '' while a commission was making ex- 
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periments with the ^ Mini6^ ball, the idea was enter- 
tained of obtaining" the expansion without the cup^ 
like Captain Delvigne, by the sole action of the ^ases 
on the hollow. The first trials made with the ball, 
without the cup, allowed it to be proved that expansion 
did take place, and a certain precision was acquired, 
though far inferior to that of the cup ball. 

These reports, it will be seen, are very similar 
in their nature, and the conclusions arrived at are 
nearly the same. Expansion is not denied; on the 
contrary, it is distinctly admitted that it did take 
place in the bullets without cups, though the shoot- 
ing was very inferior. But it is somewhat remark- 
able that no examination was entered into, by either 
party, in order to ascertain if the inferiority of the 
shooting was due only to the want of cups, as expand- 
ing agents^ or to some other and very different cause. 
This is a most important point, as connected with 
our present inquiry, and one which, when carefully 
examined into, throws great light on the defects and 
want of truth in the ^^ Minie ^^ principle. 

Though cups and plugs are not ^^ expanding 
agents,'^ they are nevertheless very useful, but merely 
as protecting agents to the edges of bullets having 
deep cavities; and to this protection alone, and 
nothing else, do we owe the superior practice which 
is made with them. 

The tendency of the explosion of the powder is, 
to drive up the entire hinder end of the bullet on 
the fore part, before the inertia of the fore part is 
completly overcome. All bullets, therefore, having 
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unprotected cavities — that is, without cups, plugs, or 
discs, to protect the edges — have their <;avities made 
shorter and more contracted by the forward pressure 
of the g-ases. This has been clearly proved by re- 
peated experiments, though many believe in the con- 
trary. But this alteration in the buJlet is not the 
only evil. The tremendous power of the gases, in 
rushing to find a vent, force their way sometimes 
between the barrel and the bullet: destroying the 
edges of the cavity, by forcing them inwardsy and 
that in an irregular manner. I have many curious 
specimens of this sort in my possession ; some of them 
collapsed like a wet glove, and others burst and 
blown into long irregular pieces of lead. Besides 
this, experiments also show that a thin edged bullet, 
on leaving the muzzle, has its edges often forced 
outwards J by the violence of the gases in their struggle 
to escape; making the edges ragged, and very unfit 
for travelling smoothly through the air. 

Bullets like these, it may be easily understood, 
can never fly true to any distance ; for the disfigured 
edge acts on the air like a damaged screw propeller 
against the water, and directs the point to any place 
but straight forward. For be it remembered, that a 
bullet has no steersman and rudder like a vessel, to 
correct the deviating tendencies which are sure to 
arise from such causes. 

That such was the cause of the inferior shooting, 
which is alluded to in the English, French, and 
American reports, there cannot be a doubt on the 
subject. We have seen, indeed, that the Americans 
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found this to be the case; ^^ their bullets/' as they 
say, were fractured and burst, and the practice con- 
sequently was rendered very inferior/' But instead 
of trying to find a better remedy, they simply and 
very unscientifically lessened the cavity, ^^ making* it 
a perfect cone in shape;'' and thus, in part, strength- 
ened its sides; forgetting* that in so doing, they 
were bringing the centre of gravity further back than 
was desirable. Indeed, many of the inferior shots 
which are recorded in the American reports were 
doubtless the result of this cause, though attributed 
by them to the barrel, and the mode of grooving I 

In France also Captain Nesler attempted to find a 
remedy for an evil, the true cause of which was not 
understood, by constructing the bullet represented 
by Fig. 6. ^^ The first gases produced," he says, ^^ on • 
entering the hollow, press out the rear edge of the 
cylindrical part and force it against the sides of the 
barrel, so that, the windage being suppressed to the 
height of such edge, no strikings nor movements of 
rotation [in the direction of its motion] within the 
barrel are produced. Yet, as the anterior part of the 
cylinder of the projectile is not forced out, the ball 
might take boundings injurious to its accuracy ; the 
nipple therefore remedies such inconveniences. In 
effect, that addition presents in the interior of the 
hollow a considerable projection on which the gases 
act with force, symmetrically and in all directions, 
whilst the projectile is in a normal position. These 
S3rmmetrical pressures keep the ball in this position and 
prevent the production of the boundings, in the same 
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manner that the action of the hand on the handle of 
an umbrella, when opening* it horizontally, maintains 
the position and directs the movement of the umbrella. 
The ball therefore moves out from the bore, following^ 
the axis of the barrel, without any movement of ro- 
tation'' [in the direction of its motion]. 

There is so much want of real practical knowledg'e 
displayed in the construction of this projectile and in 
the fanciful description of its movements, that we 
cannot be much surprised when we learn that the 
report adds, that, ^^ the flattening^ of the anterior part 
of this bullet, and its small volume, cause it to have 
but a short range, so that its accuracy and penetration 
disappear entirely at about the distance of SOO metres,'' 
or 540 yards, a result which all who understand the 
subject will say is contemptible indeed. And yet it 
was considered to have advantages over those in use, 
so far as to induce the French authorities to adopt it 
for the time being*, and give it to some of the troops 
which were engaged in the Crimean War. 

In consequence however of the mixed use of such 
inventions as Captain Minie's, the solid tige bullet, and 
Captain Nesler's, together with the barbarous method 
of grooving the barrel, which the French had adopted, 
matters were in so unsatisfactory a state, so late even 
as the beginning of last summer, that the French 
Minister of War found it necessary to charge a special 
Commission with the task of constructing a bullet of 
a better description, issuing at the same time a pro- 
gramme specifying the conditions which were to be 
complied with in forming the new projectile. 
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After a great number of experiments with dif- 
ferent forms^ and without taking into account too 
exclusively the conditions of the programme, which 
the Commissioners found it was impossible to satisfy, 
they determined on the bullet represented by Fig. 7 ; 
the length being '845 inch. 

According to the Commissioners^ report, ^^the 
hollow of this projectile is composed of a part being 
a triangular pyramid, reposing on a circular bevilled 
edge, with which the faces of the pyramid are made 
to accord by the faces being cut. The entire depth 
of the hollow is about 'SSI inch. The form of the 
hollow is made in this manner. In a circumference 
-of '67 7 inch diameter, representing the cylinder of 
the projectile, two concentric circumferences are 
drawn, one of 'SOS inch diameter, and the other of 
•484 inch. An equilateral triangle is inscril>ed in 
the second, and the parts of that triangle cut by the 
third are the bases of the faces of the pyramid and 
the origin of the cut sides of the bevilled edge. The 
salient angles of the pyramid are put out by the cut 
sides, which have, for bases, the small parts of the 
third circumference, intercepted by the sides of the 
triangle/' Letter A represents the side, and B the 
end, of this projectile. 

There is something so painfully ludicrous in the 
description of the hollow of this bullet, that it is 
difficult to believe that any man, who thoroughly 
understood the real character of the explosion of 
gunpowder, and the nature of a soft piece of lead, 
would sit down quietly, and attempt seriously, to 
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construct such a useless form. Did the inventor for 
a moment consider what the state of that form would 
be, on the explosion taking* place ? No ; it is impos- 
sible, and the result shows it ; for the report made to 
the Minister of War tells us, that ^^ the accuracy of 
these projectiles, though tolerably g'ood, is yet very 
inferior to the ^^Mini6^' ball (which is bad enough), 
and that their only advantage over it is in their 
being somewhat lighter; weighing only one ounce 
and a quarter. 

We may learn, however, a great deal from the 
Report of the French Commissioners; but it is to 
avoid the faults which they have committed, and to 
beware of the erroneous deductions which they have 
drawn from their experiments. Their inventions 
afford us not one single idea which is worthy of 
imitation ; indeed it would be no difficult task to 
upset entirely the whole of the conclusions they have 
come to. Until they banish from their minds com- 
pletely the erroneous theories of Captain Ddvigiie 
and Captain Mini6, on the subject of expansion, they 
will never succeed in constructing a superior projec- 
tile, unless by mere accident. Experience should have 
taught both them and the Americans that the pro- 
jectile and the manner of grooving the barrel are so 
closely allied, and so dependant on one another, that 
it is worse than vain to attempt to try the merits of 
one if the other be defective: as well might the 
engineer attempt to try the qualifications of a new 
engine, with a worn-out or defective piston. 

For close combat, it may matter little what the 
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form of the projectile may be ; but for long* and accu- 
rate rang'es^ the French are, at the present day, very 
far behind, both in projectiles and in the mode of 
grooying" the barrel. This part of the subject, how- 
ever, belongs more particularly to my next Iiecture, 
and will be alluded to in it somewhat fully. 

The experiments to which I have already alluded, 
have clearly shown that neither " cups'' nor ^^ plugs'' 
do the duty which their inventors have assigned to 
them. So far from being driven in, as they are 
generally supposed to be, a great majority of the 
cups are either canted on one side, or squeezed out 
altogether, by the contraction of the cavity. Such as 
do remain, and do not cant, are found in their original 
position, held firmly by the contraction (or, more cor- 
rectly, the inward expansion) of the lead ; for if the 
cups were picked out, it would be seen that the part 
of the cavity beyond where the cup sat is pressed 
inwards, as represented by Fig. 8. From the pecu- 
liar shape of the wood plugs — which is that of a 
frustum of a cone, made to fit a portion of the cavity 
next the base of the bullet — ^they are not so liable to 
be upset, and held in a canted position ; but they are 
very often squeezed out altogether, like the iron cups. 
I have found, on different occasions, as many as two- 
thirds thus thrown out, but have never yet seen one 
that was fairly driven in. 

Indeed, it may appear somewhat paradoxical ; but, 
though strange, it is no less true, that the success of 
the ^^ Mini^ " system is entirely owing to the practice 
being in direct opposition to the theory. Theory tells 
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us that the cup or plug* is driven in. Practice replies 
that it is no such thing* ; and practice is, in this case, 
the soldier^s friend. If the plug's and cavities were so 
constructed — ^that is, if they were made a littk more 
cylindrical in form — so as to permit of the plug^ being* 
actually driven in by the force of the explosion, the 
most frightful consequences would be the result ; for 
the cup or plug would not stop at the bottom of the 
cavity, and there resist the powerful agent which drove 
it thither, but the fore part of the bullet — plug and 
all — would often give way, and be carried off by the 
tremendous force of the gases, leaving the cylindrical 
portion of the bullet sticking fast in the barrel, and 
the soldier helplessly exposed to the enemy^s fire, 
without his being able to load and fire another shot. 
It is, indeed, fortunate for him that the ^^Minie'^ 
system is a fallacy ; for were it otherwise, nothing 
but disaster would attend our arms. This is no mere 
theory, but a fact, which is supported by the strongest 
evidence, which the want of time alone prevents my 
now placing fully before you. 

The Americans, in the course of their experiments, 
tried a bullet with a conical cavity, and a plug made 
of lead and tin, not unlike Mr. Greener's. According 
to their report, '^ the plug answered the purpose, and 
the firing at 200 yards was very good j but the plug 
fell out after a short flight, and consequently it might 
do injury,'' as they justly remarked, '^ to their own 
men." Here is another proof of the truth of what I 
have already stated, with regard to cups and plugs 
falling out ; though the Americans do not appear to 
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have traced the result to its true cause. The plug 
does not leave the hullet after a short flighty but 
being* a hard metal of a conical form^ it is loosened 
by the contraction of the cavity, and follows the bullet 
to a limited distance, according to its we%ht ; in this 
case, it seems, to nearly 200 yards. A solid plug 
made of lead and tin will, of course, follow the bullet 
to a greater distance than an iron cup, or a wooden 
plug, though they also are loosened in the barrel, in 
the same manner. 

If it were not for this irregularity and uncertainty, 
the wood plug bullets would not only make better 
practice than those with iron cups, but they would 
make very superior shooting. If, therefore, those 
who will still persist in using them could only be 
induced to treat their ^^ expanding '' agency as a gross 
absurdity, and alter their shape so as to retain them 
as firmly as possible in their original position, they 
would find that more regular practice would be the 
result. 

I attempted to remedy this separating evil by 
getting a number of plugs made, the same as those 
now in use in the British army, with this exception, 
that the edges^ for about one-sixteenth of an inch, 
were made cylindrical. The edges of the cavity in 
the bullets were also made cylindrical; so that the 
one fitted firmly into the other as represented by 
Fig. 9. The result of this alteration was, that the 
plugs kept their places better, and made more re- 
gular shooting; but still, from the conical shape of 
the front part, some of them were squeezed out by 
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the contraction of the lead. The trouble and ex- 
pense of their manufacture were also great draw- 
backs, and hence the contrivance of what I have 
called a ^^disc'' bullet; the cost of the discs being* 
only about a fourth or fifth of that of cups and 
plug*s; and very simple in their application. This 
bullet is represented by Fig. 10. 

In the end of the bullet, which is a fair cylinder 
for half its length, I have a cavity formed as shown 
at A, which extends a little more than half the length 
of the bullet. Upon the edge of the cavity B B, I 
place the round disc 0, which is cut out of thin iron 
to fit exactly. When the explosion takes place, the 
disc becomes so firmly fixed by the contraction of 
the lead around it that it never falls out, nor is it 
driven, or intended to he driven^ further in than the 
rest of the lead at the base of the bullet. 

Experiments show, that the "disc^^ bullet rifles 
itself as distinctly as if it had been cast in the grooves 
of the barrel : a complete answer to the supposed 
effects of all '' expanding* agents.'^ It may also . be 
called a safe bullet, for any number may be fired at a 
distant object over the heads of bodies of men em- 
ployed or moving in the intermediate space, without 
any fear, as the Americans had, of the discs leaving 
the bullets and injuring the men. 

I have fired thousands of these bullets, and, though 
not a first-rate marksman, I have repeatedly placed 
70 per cent, of them in a space the size of a man, 
at 600 yards. This can be corroborated by the most 
unquestionable evidence. 
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For deer-stalking', this bullet would be invaluable^ 
if accompanied by a mode of grooving* the barrel, 
which I shall describe in my next lecture j for, 
besides its accuracy and certainty, it has a very low 
trajectory, and a low trajectory is always a sure 
sign of great velocity. A bullet fired horizontally 
falls to the ground in a certain portion of time; 
this is an incontrovertible law of nature — the law 
of gravitation or attraction. A bullet, therefore, 
that flies with more velocity than another, will attain 
a greater range before it is drawn to the ground by 
the force of gravity. This greater range, with the 
same elevation, it is well known to those deer- 
stalkers whom I have the honour of addressing, is 
often of the utmost consequence, for they find them- 
selves frequently in a position to make a deadly shot, 
if their rifles would but carry 40 or 60 yards further, 
with the same sight. A greater elevation, in such a 
case, would only subject the deer-stalker to greater 
uncertainty. 

Having satisfied many of the best rifle-shots in 
the army of the superiority of these bullets over the 
^^ Minie,^' I applied to General Sir J. Yorke Scarlett, 
under whom I have had the honour of serving, and 
he kindly obtained for me an order from His Royal 
Highness the General Commanding in Chief for some 
of them to be tried with the Service ones. 

To Aldershott I sent a quantity; and the report 
I received in return stated, that " the shooting with 
them was much superior to that which was made 
with the Service ammunition — ^the ofiicers of the 
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Rifles expressing a wish that they had some millions 
to take with them to India/' 

Another report stated, that ^^ the shooting was 
splendid, and that nothing they had could by any 
possible means beat if 

To Hythe I also sent a number of rounds, which 
were tried j and, with reference to some of Hall and 
Sons' powder, which I had also sent, the report states, 
that " trials were then made with the Regulation pow- 
der, the result of which prove, as far as they have 
gone, that although there appears little difference 
in the shooting of the two descriptions of bullets,'' 
namely, mine and those of the Regulation pattern, 
" the loading with the latter is easier than that with 
the former — the former being found to be two 
thousandths of an inch larger in diameter than the 
Regulation bullets." 

This is another report, which is clearly in my 
favour; for even if everything else were equal, a 
bullet two thousandths of an inch too large in dia- 
meter, would, as a mere matter of course, not only 
be more difficult to load, but it would, in many cases, 
have the paper partially or wholly dragged off by the 
extra friction in the act of loading, leaving the bullet 
in a worse condition than if no greased paper had 
been used at all. 

My bullets were cast in a mould, and merely 
swaged. The Regulation ones were compressed by 
machinery — a great desideratum to the expert rifle- 
man ; for compressed bullets are always denser^ and of 
a more homogeneous texture, and are therefore less 
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liablp to be blown out of shape^ or even blown to 
pieces, as '^ cast '' bullets often are. With regard to 
the difference in the size of the Hythe ones^ I may 
state, that I passed them througfh a gaugfe I had from 
the Ordnanco Department, and therefore took it for 
granted they were correct ; it is, therefore, very pro- 
bable that too thick a paper must have been wrapped 
round them. With all these disadvantag'es, however, 
it will be seen, that the Hythe authorities admit that 
my bullets were equal to the Regulation pattern. 
What the comparative practice might have been, if 
carried out to a greater extent, and on really equi- 
table terms, by having a thousand or more made by 
machinery at Woolwich, and assorted and prepared as 
carefully as the Service ones are, I leave others, who 
can judge, to determine. 

I have here attempted to give an abridged history 
of the rise and progress of the '' Minie expansion '' 
system, and to remark on those principles which, in 
my opinion, are sure to supersede it. I have laboured 
for years to expose the falsity of the system, and it is 
now pleasing to think that its practice will soon be at 
an end. In America it has been tried, and formally 
condemned. On the greater part of the Continent it 
has met with the same fate. In France itself, where 
the system, as at present understood, may be said to 
have had its origin, it has given way to other plans. 
In England, the wood plugs, which have hitherto been 
called ^^ expanding agents,'' are now (I have been 
informed by a member of the Small Arms Committee) 
believed to be onlj^ useful in preventing the sides of the 
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bullet from collapsing ; so that this great and popular 
delusion^ which has made so much stir in the miUtary 
world, may be said to be virtually at an end. It 
must, therefore, be gratifying to all who would encou- 
rage the growth of true principles, that this blot on our 
science of gunnery will at last be removed j for truth 
is all powerfiil, and must ultimately prevail over every 
cavil and every objection. 
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LECTURE 11. 



VICE-ADMIRAL 
HIS GRACE THE DUKE OF NORTHUMBERLAND, K.G., 

&c. &c. kc, 

IN THE CHAIR. 



ON THE COMPARATIVE MERITS OF THE RIFLED SMALL ARMS 
OF ENGLAND, FRANCE, AND THE UNITED STATES; WITH 
REMARKS ON THE VARIOUS MODES OF GROOVING RIFLE 
BARRELS. 

The interest which my last Lecture must have 
created, if I may judge from the numerous commu- 
nications I have received, makes it a duty incumbent 
on me to offer some explanation why my projectile, 
which has been so successful under different trials, 
has not been adopted, or even coimtenanced, by the 
English Authorities. 

Having satisfied some of the first rifle-shots in 
the army of the superiority of my bullets over the 
"Minie,'' I, with every confidence, applied for and 
obtained an order from the Ordnance Department 
to have them tested at Enfield, to which place I 
forwarded six bullets with and six without discs, 
as specimens, to be laid before the Small Arms 
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Committee. I waited then patiently, expecting^ every 
week to receive an order for a sufficient supply^ and 
to attend certain trials to be made with them* Six 
months thus passed away however without my receiv- 
ing* a single word from Enfield, when at last I received 
what I had long looked for — a letter j but to my 
great astonishment, instead of an order to attend a 
series of trials, it contained a copy of a report from 
the Committee, which, by the kindness of the Secretary 
of State for War, I am now permitted to use. 

^^ I have,'' says the writer, *^ to inform yx)u, that 
the Committee, having examined the diagrams of 
comparative practice made at Enfield, between your 
disc bullet and the bullet now adopted in the Service, 
find that in accuracy the Service bullet has rather 
the advantage ; and that, as they do not see that your 
bullet has any advantages over the Service one, so far 
as its manufacture is concerned, they do not consider 
it necessary that any further experiments should be 
made with it. 

(Signed) '' H. E. Drewby/' 

It may easily be supposed that I was utterly at 
a loss to know what to make of such a report j as I 
had sent no bullets for trial, nor had I even been 
asked for any. The most charitable construction 
which I could put upon such a strange proceeding* 
was, to suppose that some imitations of my projectile 
had been made, by casting them in a mould; for 
none, I ascertained, had been made at Woolwich 
by machinery. Supposing then that such had been 
the case, any man, sufficiently conversant with the 



subject, must know, that apparent trifles make in the 
aggregate the eflSciency of the projectile, and that, 
unless it is made in all its proportions^ strictly in 
accordance with the ideas of the inventor, it cannot 
be expected to have the desired effect. Suspecting, 
then, that inattention to some important but over- 
looked points must have been the cause of the inferior 
practice, I applied for a few of the same sort of 
bullets with which the diagrams had been made, for 
the purpose of examination, and received the follow- 
ing in reply : " With reference to your request for 
a few of the bullets made use of in the experiments 
reported on the 17th June, I am to inform you that 
it cannot be conveniently complied with. 

(Signed) ^^ John Oroomes/' 

What was I to think of this ? Here was a report 
sent in to the Secretary of State for War, condemning 
my projectile ; and yet I was not permitted to have 
the poor satisfaction of even looking at one of the 
same sort, which the Committee had been pleased to 
call mine! I knew that I had sent them none for 
trial. I knew that none had been made by machinery, 
like the Service bullets. If they were cast, then, were 
they swaged ? Were they made cylindrical ^ Were 
they even like mine at all? I, the most interested 
person, can answer none of these questions ! 

For many years I have carried on expensive and 
laborious experiments, and have never asked the 
British authorities for any assistance whatever. All 
I asked was, that the results of my labour might 
have a fair test. I had the sanction of the Chief of 
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the War Department for this purpose, and B,fair trial 
was no doubt meant by his Lordship ; and a fair 
trial such a report must have led him to believe that I 
had. 

A few weeks ag*o a letter appeared in the Times, 
written by an Officer of the Enfield Factory, in which 
he says, in reply to another correspondent, that ^^ all 
Governments are slow in adopting" improvements, as 
they cost money, and it is desirable to be sure that 
that money is rightly spent/' To such a renoiark 
the most self-satisfied inventor could have no objec- 
tions; but, in my case, I was offering' not only an 
improvement^ but one which would have also saved a 
larg'e amount of money. 

As regards expense, I had represented to the War 
Department that the cost of the discs would not be 
above a third of that of either cups or plug^. The 
Enfield Committee, it will be seen, deny this, for they 
say that ^^they do not see that my bullet has any 
advantages over the Service one, so far as its manu- 
facture is concerned^ As one or other of these re- 
ports must be wrong", let me beg* attention to the 
following simple facts : — 

The iron cups may be made for 2s. 6d. per thou- 
sand, though as much as 2^. 9d. has been paid for 
some of them. The wood plugs may be made for 
less, nominally speaking* ; but, as g'reat waste attends 
their manufacture, their cost may be considered, in 
reality, to be higher. The discs are a very simple 
form, and may be cut by a machine with great ra- 
pidity. Machinists, in London and Birming'ham, 



baye assured me that they will undertake to supply 
the Government with any quantity, at 6rf. per thou- 
sand; or make a machine for £300, which will cut 
1,000 discs per minute, or 600,000 per day — a greater 
number than all the plug* machines at Woolwich put 
together, with their attendants, can now turn out in 
the same time. 

Since I first broug^ht my bullet into notice, about 
800 millions of cup and plug bullets have been made. 
This number, taken at 2s. 6d. per thousand, amounts 
to £37,500. An equal number of discs, at 6c/. per 
thousand, amounts only to £7,600 ; so that a saving 
of £30,000 might have been efiected during this pe- 
riod, independent of the cost of all the plug machines, 
for they were constructed and set up after my bullet 
had been introduced to the notice of the Enfield 
authonties. 

The number manufactured at present is about a 
million and a half weekly, which, at 2s. 6d. per thou- 
sand, makes £187. 10s. The same number of discs 
would cost only £37. 105. ; so that £160 per week, 
or £7,700 per annum, might even now be saved; 
and yet the Committee say that ^^ there would be no 
advantages (in apopting my plan) so far as the manu- 
facture is concerned V^ 

I offer this short explanation, in answer to those 
gentlemen who have so kindly taken an interest in the 
matter ; but I add no comments of my own, feeling 
assured that a simple statement of the facts is best 
suited to enable others to form an unbiassed opinion 
on the subject* 
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A bullet may be regarded as a reservoir of force oi 
motion^ always ready to return as much as it has 
received. The quantity of its motion^ measured by 
its velocity and quantity of matter^ is also the measure 
of the degree and direction of the force or forces 
which produced it^ and of the force or momentum 
which the bullet can exhibit agtdn when opposed or 
made to act itself as a cause. The force of a buUefs 
motion is^ therefore, precisely equivalent to the force 
expended in producing* it. It is as if a transfer of the 
principle of force were made from the gunpowder or 
moving power into the bullet or body moved, as the 
bullet will be ready to reproduce the whole of the force, 
and to cause it to operate on the obstacles which it 
encounters. 

The first obstacle which a leaden bullet has to 
contend with is, the inertia of some of its own parts ; 
then the friction or rubbing of its sides on the sides of 
the barrel; the condensed air in front of it in the 
barrel ; and then, again, the resistance and friction of 
the air and gravity outside the barrel. These obstacles 
are all more or less increased or diminished by the 
peculiar shape and length of the bullet ; but all being 
causes of retardation^ they will continually destroy a 
portion, more or less, of that force of motion in the 
bullet, which was nevertheless, originally^ precisely 
equal to the force expended by the powder in putting- 
it in motion. 

A long bullet has a more considerable mass or 
quantity of matter than a short one of the same thick- 
ness, and therefore the losses of velocity will be less 



r t, 



with the former than the latter ; and^ in consequence^ 
the long'er bullet may leave the muzzle with a less 
velocity than the shorter one, and still acquire a 
superiority over the latter at a very short distance. 
But this observation must not be appUed, as a general 
rulcj to bullets of any lengthy or it will lead to very 
grave errors ; as the degree of spiral, the quantity of 
powder, and the peculiar motion of the bullet in the 
air, affect the velocity of some bullets in a manner 
apparently not generally understood, if we may judge 
from the strangle theories which have been adopted by 
some writers II the subject. 

In France, a theory of the motion of a bullet in 
passing through the air has been framed^ which, like 
the ^^ Minie '' system, has been freely adopted by 
English writers, but, apparently, as a mere matter of 
course. We are told by the French authorities, that 
'^^ elongated projectiles, whose centre of gravity does 
not exactly coincide with the centre of figure when 
they do not turn over, tend to preserve their axis in 
the line of fire or primary direction which is imparted 
to them/' According to this theory. Fig. 1, in the 
diagrams, shows the position of a bullet having its 
centre of gravity in the hind part. 

According to such a theory, no bullet having its 
centre of gravity behind the centre of its figure would 
ever hit the target point foremost, unless at very short 
ranges. We know this, however, to be quite a mis- 
taken notion, if a sufficiency of rotatory motion be 
given to the projectile. 

Another theory, of a somewhat singular character, 



has found its way into the ^^ Instructions op 
Musketry/' issued for the use of the British army : 
a copy of the diagram is given at Fig. 2. ^^ The best 
way of describing/' says the writer^ '^ the motions of a 
rifled projectile in its passage through the air, is by 
means of a bent arrow (B). Suppose the arrow was 
shot from the point A, with a view to hit the mark C j 
if the bent point of the arrow were placed upwards, 
and no spinning motion given to it, the greater pres- 
sure of the air on its convex side would tend to send it 
in the direction D ; but if it had previously received 
a spinning motion, by the time it reached E the point 
would have turned in an opposite direction, and there- 
fore it would proceed downwards, crossing the true 
trajectory, and proceeding as far beneath it as it had 
at first risen above it : thus it would continue, through- 
out its course, to move in a spiral direction round the 
true trajectory, constantly connecting the error due to 
its imperfect figure ; and, ultimately, it would strike 
the mark much nearer than if* it had received no spin- 
ning motion/' 

An officer of the Bengal artillery also favours us 
with his ideas of the motions of a rifle bullet in its 
passage through the air. His theory is not unlike 
the last, and his diagram is shown by Fig. 3. ^^ The 
diagram,'^ says the author, ^^ is supposed to represent 
a vertical section of the flight of a spiralling bullet. 
Now, suppose the projectile to leave the rifle, and to 
be spiralling to the right hand ; the air will then 
instantly assign to it a position, with reference to the 
line of fire, similar to the one seen at A. By reason 
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of this position^ the effect of the condensed air will be 
to drive the bullet upwards, away from the hne. As 
the bullet turns on its axis, however, that effect will 
ever be changing* j and, by the time a quarter of a 
revolution has been effected, a quarter of a spiral 
thread — round an imaginary cylinder — will have 
been described by the bullet, which now occupies the 
position marked B. Another quarter of a revolution 
will give to the bullet the position marked ; and, 
afterwards, the third and fourth quarter revolutions, 
marked D and E, will bring the bullet back as great 
a distance to the left as the second and third influ- 
enced it to diverge to the right/' 

There is, surely, much want of real practical 
knowledge displayed in the conception of all these 
theories. With reference to the two last, however, 
a careful study of the laws of gravitation would have 
shown that it is contrary to the laws of nature for 
a leaden projectile to fall and rise again^ while passing 
through the air, unless it be affected by some external 
force. 

In any mass of matter, however irregular may be 
its form, there are at least three lines round which its 
parts are so arranged that, if it be made to revolve 
upon either of them as an axis, the centrifugal forces 
are so balanced as to exert no strain upon the axis, 
and, consequently, to have no tendency to alter its 
position. These three axes, which are called the 
principal axes, are at right angles to each other. 
Their length will be different in almost ievery in- 
stance ; and this difference produces an important 
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influence on their respective properties. When they 
are all of the same lengthy the body will rotate 
equally well on either of them ; this is the case^ for 
instance^ in a globe^ the number of whose principal 
axes has no limit. But in a body^ like an elongated 
bullet^ whose principal axes are unequal in lengthy it 
will rotate securely on the shortest of these axes only ; 
that is^ if^ whilst rotating upon its longest axis^ it be 
slightly thrown out of its position^ it will have no 
tendency to recover itself, but will alter its condition 
altogether, and will revolve round its shortest axis. 
For the same reason, if, whilst rotating around the 
shortest axis, it received any disturbance, it will not 
now change to any other axis, but will recover itself, 
and thus constantly tend to maintain its position round 
its shortest axis. 

This principle may be familiarly illustrated by a 
simple experiment made upon an ordinary seashore 
pebble* Let us suppose this to be of a regular oval 
form, having two surfaces somewhat rounded. The 
three principal axes of such a pebble will be — 1. The 
long diameter of the oval side, or the line joining its 
two furthest points; 2. The short diameter of the 
oval side, or the line joining its two nearest points; 
3. The line joining the centres of the two sides, thus 
crossing the thickness of the pebble. Now we can 
spin such a pebble upon one of its ends — ^that is, 
around its long diameter — as an axis ; but it will be 
very unsteady, and that in proportion as the force 
applied is less; and the slightest variation of its 
position -will overturn it altogether. Tha same will 



11 

occur when it it is spun upon the side edge ; that is^ 
around its short diameter. But when it is spun 
upon one of its rounded surfaces, it has no tendency 
to fall over, since it is then revolving around its 
shortest diameter ] and if disturbed, it will return to 
the same position. Hence the axis around which a 
body of any form is in rotation will always tend to 
change into the direction of its shortest principal axis, 
and will then remain settled. 

This experiment may not be regarded as fully 
illustrating the principle; since, when the axis is 
supported from below, the tendency of the centre 
of gravity towards the lowest possible point will 
naturally cause the body to assume that position. 
But the same thing happens when the change of 
the direction of the axis is such as to leave the centre 
of gravity where it was ; and it will even take place 
when it cannot occur without raising the centre of 
gravity. Thus, let a body be suspended, hanging by 
a string, freely from any point which is not the 
extremity of its shortest principal axis of rotation. 
Now, if we make the body revolve with sufficient 
rapidity, it will not rotate around the axis in which 
it was hanging, but about its shortest axis, which is 
the line that crosses its thickness, through its centre ; 
and it will do this with so great a force (if the motion 
be sufficiently rapid) as to overcome the weight of 
the body which tends to keep it in its first vertical 
position, so that it will gradually lift itself up, bring- 
ing its rotation continually nearer to its shortest 
principal axis; until it will (so far as the eye can 



12 

perceive) find that axis, and will rotate about it: 
its centre of gravity thus becoming* as hig*h as the 
point of suspension. 

A very simple machine may be constructed from 
the sketch Fig. 4^ which will clearly explain this ro- 
tation. 

Upon the stand A B is fixed the pillar C, carrying* 
a horizontal arm D; at E there is a small pulley, 
turaed by the multiplying" wheel F, which is moved 
by the handle near its circumference. To the pulley 
E a string" is attached^ to which bodies of various 
forms may be suspended, from any other axes than 
their shortest permanent axes. On turning* the wheel, 
the body will not rotate about the axis G H, but will 
alter its position, continually approaching* to a rotation 
about its shortest principal axis, as represented at I ; 
raising*, as I have already stated, its centre of gravity 
as hig-h as the point of suspension. 

In the progTess of this chang*e, a remarkable 
optical phenomenon presents itself. The body begin- 
ning' to revolve obliquely, the place to which each 
part of it returns, after the interval of a revolution, 
is, in the intermediate time, left vacant ; so that the 
sensation of vision is from that place removed, not 
continuously, but impulsively. So rapid, however, 
are the impulses, that one sensation remains until it 
is replaced by the next ; and the body appears at one 
and the same time to fill the whole space, whose parts 
it in reality occupies in succession — a phenomenon 
analogous to that of the continuous circle of flame 
shown by a fire-brand which is whirled rapidly round. 
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It is thus, no doubt, that many men are deceived by 
the eye, with reg'ard to the actual motions of large 
elong-ated shot or shells, when trying to observe their 
motions while passing through the air. 

The reason of this curious property is easily ex- 
plained when the principles of centrifugal force are 
understood. When a body is revolving round its 
longest axis, the parts composing its mass are disposed 
in such a manner as to be at the least possible dis- 
tance from the axis. On the other hand, when it 
is rotating about its shortest diameter, the parts are 
so arranged as to be at the greatest possible distance 
from the axis. Now it is a property of centrifugal 
force, that it causes the parts of a revolving body to 
dispose themselves at the greatest possible distance 
from the centre ; and this will be the case, therefore, 
when the rotation is round the shortest axis. 

These principles being thoroughly understood, 
there will be no difficulty in applying them practi- 
cally to the motion of projectiles of any given length. 
Long bullets never range far correctly, unless fired 
out of barrels having very rapid deep spirals, with a 
corresponding rapid propelling force, to counteract 
the greater tendency which such bullets have to rotate 
round their shortest axis. This is exemplified in 
England, in Mr. Whitworth's hexagonal rifle. His 
bullets are 3 calibres in length ; but the twist of the 
grooves is rapid in proportion, being 1 turn in 20 
inches, and very deep, with heavy charges of powder, 
considering the calibre of the barrel, which is not half 
an inch, including even the depth of the grooves ; for 
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the hexagonal angles are merely grooves in disguise, 
and, moreover, very objectionable grooves in shape, 
as may be seen by referring to Fig, 6, which is drawn 
on a larger scale for the sake of distinctness — the 
inner circle representing the end of a bullet, so as to 
distinguish the depth and shape of the grooves more 
clearly. 

Colonel JacoVs bullets were also, at one time, 
made very long, with a rapid spiral, deep grooves, 
and heavy charges ; but he has lately made a change 
to something approaching moderation, compared with 
what he had adopted formerly, having found that his 
former system was radically wrong. His bullets are 
still, however, as long as 2^ calibres, with a deep \ 

spiral of 1 turn in 3 feet. In France, long bullets 
have also been tried, and found to require a very 
rapid spiral. All these bullets may be said to be solidy 
having their centres of gravity in the hind part j for 
Mr. Whitworth's bullet, though it has a shght hollow 
in its base, would be better to have none ; as no 
cavity of any depth could withstand the shock of the 
explosion of such charges, resisted as the bullets must 
be by the enormous friction which a long bullet and 
deep grooves create. 

It is reported, that ^^ Mr. Whitworth discovered in 
the course of his experiments, that according to the 
quickness of the turn in the polygon (or grooves), is 
the length of the projectile that may be fired.'' In 
order to teach the principles of elongated projectiles 
and rifling correctly, Mr. Whitworth should have 
reversed his observation, by saying that ^* the longer 
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the bullet intended to be used^ the more rapid the 
turn or twist of the grooves should be made/' Had 
he been compelled to adopt the same large calibre as 
the Enfield rifle, his practice lately, compared with 
that weapon, would have told a very different tale. 

If a long bullet were fired out of a barrel havings 
a slow spiral, the result would be, that ere it ranged to 
any considerable distance its rotatory powers would 
be gone. But why ? That point which constitutes 
the centre of gravity in any bullet is also the centre 
of inertia^ and, although not in every instance, it is, 
in this case, also the centre of motion ; and is, there- 
fore, the point in any projectile which traces the Hne 
called the trajectory. This point, then, in flying* 
through the air, instead of rising and falling, as re- 
presented in the Diagrams Nos. 2 and 3, will pass 
steadily on, describing the trajectory, while both ends 
of the longest axis of the bullet, which passes through 
this point, will trace a spiral circle round the trajec- 
tory, if the motion of rotation be comparatively slow j 
but this circle will be closer to that Ime as the motion 
of rotation is made more rapid. If the motion of 
rotation, however, has been made sufficiently rapid, the 
spinning of the axis will then be motionlessy and will 
form, as it were, a perfect tangent to the curve. 

This is the only position which a bullet can be 
made to adopt that will enable it to pass through the 
air with the least retarding and deviating influences 
acting on it ; and it can only be made to adopt this 
most favourable position by bringing to its aid a 
happy combination of excellences — such as the most 
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suitable calibre and length of barrel; the number^ 
form, and twist of the grooves; the quality and 
quantity of the powder ; and the shape, lengthy and 
fitting of the projectile itself. If these are not in 
harmony the one with the other, like the parts of a 
complicated machine, a very high degree of excel- 
lence in practice will never be the result. One de- 
fective Unk in the whole, though of apparently little 
consequence, if overlooked or neglected, will derange 
the working of the others if ever so carefully studied. 
This should teach the gunmaker that it is vain to 
attempt to make a rifle on a superior plan if he does 
not, at the same time, study the nature and shape of 
the projectile which he intends should be used with it. 

With a slow spiral the motion of rotation will be 
rendered still slower, in consequence of the addi- 
tional friction which a long bullet sustains in passing 
through the barrel ; the ends of the bullet will, there- 
fore, from its great length and tendency to return to 
its shortest axis, trace a more open circle round the 
line of the trajectory, offering a great surface to the 
resistance of the air and the deviating powers to act 
upon ; and these circles, by the continual resistance 
of the air, will become more and more open — or, in 
other words, the bullet's original force of rotation 
round its longest axis will rapidly decrease, and, 
after adopting a number of spontaneous axes, it will 
finally settle in the shortest axis which can be ob- 
tained, and this is the most unfavourable position for 
long and accurate ranges. 

This sort of motion is very distinctly perceived 
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in the common spinning'-top. If of homogeneous ma- 
terial and symmetrical form^ it will revolve steadily 
in the same position until the friction of its point 
with the surface on which it rests affects its motion- 
less appearance: it will then hegiuy as it were, to 
acquire life — opening out its top centre with a cir- 
cular spiral motion more and more, its point doing* 
the same; then rotating unsteadily, until at last it 
falls on its side, upon which it will continue to rotate 
until friction and the resistance of the air stopped it if 
it were made of an egg-like or oval form. 

Here, then, we have an explanation of the real 
motion of an elongated bullet while passing through 
the air, and why very long bullets require a more 
than ordinary rapid spiral, and, as a matter of course, 
a great propelling force to drive them through the 
barrel. But no real benefit can accrue from such 
extreme practices, as the bullets, being heavier, are 
more expensive ; they require more powder to give 
them the necessary degree of velocity; the recoil, 
caused by the resistance in passing through the 
barrel, is augmented, taking away from the eflFects 
of the charge, great as it is, and deranging the aim 
of the marksman ; and, further, very long bullets 
add unnecessarily to the weight which the soldier 
has to carry. 

These remarks apply only to very long bullets, 
compared with those of medium length ; as some of 
the latest French bullets (as Captain Nesler's, for 
instance,) approach so near to the other extreme that 
they are really not so much as one calibre in length. 
2 c 
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In such cases the axis of rotation is not at all liable 
to be disturbed, as the bullet, being* shorter than the 
calibre of the barrel, will rotate round its shortest axis 
from the very commencement, and it may therefore 
be fired with advantage from a barrel havingf a very 
slig'ht inclination of spiral, compared with that re- 
quired for long-^jr bullets j but the range will be much 
less, for this simple reason, that such a bullet as 
Cajitain Nesler's cannot have within itself the same 
qnauiitii of force or momentum. The bullet that was 
constructed by the last French Commission is cer- 
tainly somewhat longer than Captain Nesler's j but in 
conse(|uence of its having a large cavitj*-, and a deep 
gorge round its middle, the weight is not much greater 
than his, namely, about 500 grains, and this for a 
seven-tenths ('700) of an inch calibre I 

It is difficult to understand why the French 
authorities should now countenance such very short 
bullets, considering the large size of the borej fer 
during a course of experiments which they carried on 
a short time ago (though certainly with very ineffi- 
cient weapons for experimental purposes), it was 
found that bullets upwards of two cahbres in length 
could be tired with great precision. The great weight 
the soldier would have to carr}^, I believe, is the only 
cause for such an unscientific mode of proceeding. 

The Sardinian authorities have latel}'^ announced 
their intention of giving premiums for '^ the best 
musket for infantry and riflemen, and for approved 
inventions connected therewith/' Now a rifle or a 
rifle-musket may be made on the most approved 
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method^ so far as the lock^ stocky and their accessories 
are concerned ; but unless the projectile itself, and 
the mode of grooving* the barrel, be strictly scientific 
and of a superior order, the mere workmanship of the 
most skilful mechanic can be of no avail. 

In determining' on the best weapon for the in- 
fantry and riflemen of the Sardinian or any other 
army, I think it is desirable, in the first place, to 
ascertain what number of rounds of ammunition the 
soldier should carry, and then to see by what means 
that number may be reduced in weig'ht for the com- 
fort of the soldier and the easy transportation of 
sufficient supplies, and still be made available, in the 
highest degree, for the benefit of the service. 

Taking it then for granted that the English 
authorities had good reasons for fixing on 60 rounds, 
630 grains each bullet, as the proper number and 
weight for a soldier to carry, was it advisable to make 
the calibre of the barrel so large as '6 7 7 inch? I 
venture to think that it was not. Yet it must be 
admitted that the English Commission made a bold 
step, in the right direction, when they reduced the 
calibre from '702 to '677 inch; more especially when 
we take into consideration the great opposition the 
Commission had to contend with in reducing the 
caUbre even so far. In America, however, they have 
as certainly taken a step in the wrong direction, by 
increasing the calibre of their rifle from '640 to 'SSO 
inch. In France, where the authorities retain their 
large calibres, they are unquestionably far behind in 
the march of improvement, as large calibres are not 
2 c 2 
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adapted for propelling elong-ated bullets, of a mode- 
rate weight, combined with the best proportions. 
It is true that in France there are one or two arms 
having* a very small calibre ; but there, again, they 
jump to the opposite extreme. 

In constructing a bullet of good proportions, it 
should be carefully borne in mind that it is not the 
size and shape of the projectile before it is placed in 
the barrel, but what these may be on its leaving the 
muzzle, which constitutes its effectiveness. The 
English bullet is •960 inch in length j 'SBS inch in 
diameter; windage for paper, &c., '009 inch; depth 
of grooves, '014 inch; so that, on leaving the muzzle, 
it will be expanded to 'SSI inch in thickness, and 
shortened to about f ths of an inch in lengiih. The 
American bullet is 1*060 inch in length; 'S?? 
inch in diameter; windage (no paper being used), 
•003 inch; depth of grooves, at the muzzle, '005 
inch ; so that it would leave the muzzle expanded to 
•686 inch, and shortened to about l^ths of an inch. 
The French bullets — for it is impossible to select one 
as the representative of the whole — will generally 
leave the muzzle expanded to •706 and '720 inch, 
including the depth of the grooves; but some of 
them will not be even so much as that in length ! 
The result of all this is, that none of these bullets 
will leave the muzzle of the rifle, possessed of the 
best proportions, for long ranges, considering their 
weight. 

With elongated leaden projectiles there are always 
certain proportions which will be found to have the 
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best results — the calibre and grooving* of the barrel, 
and the proper quantity of powder, being* taken into 
account — and experiments alone can determine what 
these proportions ought to be. Now, as the average 
weight of the English, French, and American bullets 
is about 610 grains, a much more effective bullet 
than any of them — ^both for range and penetration — 
may be constructed, by reducing the calibre of the 
barrel to exactly half an inch ('500 inch), including 
the depth of the grooves; the bullet being made 
say I'lOO inch in length, so as to leave the muzzle 
about two calibres in length, and not weigh more 
than from 500 to 520 grains. By increasing the 
length of the bullet beyond this point, the initial 
velocity which is obtained, in consequence of the 
friction, is insufficient for it to acquire momentum 
and rotatory motion enough for very long ranges, 
without resorting to extreme spirals and heavy 
charges; and these would only destroy the proper 
shape of the bullet. On the other hand, by reducing 
the length within this point, the effect would be 
equally bad, as the momentum would not be 
sufficient, owing to the lightness of the bullet. So 
that, by increasing or diminishing the length, no real 
advantage is gained, but the contrary. 

Rifles with a half-inch calibre offer very notable 
advantages; as they can have a greater degree of 
thickness of barrel, without increasing the weight. 
The charge of powder can also be reduced without 
reducing its efficiency, if the spiral is not made too 
rapid. This naturally leads us to the consideration 
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of that all important subject^ namely, the best mode of 
Grooving the Barrel. 

It is assumed by some that a very high rotatory 
velocity should be given to the bullet, in the first 
instance, in order to ensure a continuance of the 
rotation to the end of a long range. There is^ 
however, little foundation for such an assumption, 
unless the bullet be very faulty in form. Indeed, the 
velocity of the onward movement decreases much 
more rapidly than the rotatory motion, as the former 
creates great resistance^ while the latter has only the 
simple friction of the air to contend with. A peg-top, 
for instance, will continue to spin upon its point for 
one or two minutes ; then, surely, a cylindrical bullet, 
whose form and density are much more perfect, 
if its shape is not destroyed in the barrel, will con- 
tinue its rotatory motion for as great, if not a greater, 
length of time, and not stop, as some suppose, at the 
end of one or two seconds. If, therefore, a sufficient 
velocity of rotation be given to the bullet to keep its 
axis a perfectly true tangent to the curve during the 
whole period of its extreme flight, every contingency 
is provided against, but every revolution beyond that 
will be productive of evil. 

The spinning of the bullet in the air, at a very 
high velocity, may be considered a matter of very 
little consequence ; but it is not always so, especially 
with bullets like Colonel Jacob's and Mr. Whitworth's, 
the one having square and the other having angular 
projections — for the more rapid their rotatory motion 
is made, the greater atmospheric resistance to that 
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motion is created, and the sooner, in proportion, will 
that motion be made to cease, 

A great twist in the grooves of the barrel, to give 
a long bullet the high rotatory motion which it 
requires, is an evil of a most decided character — as 
the friction, and, consequently, the opposition to its 
passage out of the barrel, are very greatly increased, 
and the original shape of the bullet is, in many 
instances, nearly destroyed. With bullets formed like 
Colonel Jacob's and Mr, Whitworth's — with so much 
twist in the rifle as the former had at one time, and 
the latter has now — the friction must be enormous ; 
for, even if made of hardened lead to resist the shock, 
the hinder end will be driven up on the fore part, to a 
certain extent, by the force of the gases, before the 
inertia of the fore part is completely overcome, and 
consequently the bullet will be wedged, as it were, by 
the pressure behind, more firmly into the grooves — 
causing a more than ordinary or necessary degree of 
friction, retardation, and, consequently, loss of velocity, 
before the bullet leaves the muzzle. 

Colonel Jacob says, that ^^his bullet, having its 
centre of gravity in the hind part, is unsteady, and has 
a great tendency to fly with the wrong end first j and 
that, to counteract this perversity, a great twist in the 
grooves, giving a rapid spiral motion to the bullet in 
its flight, is absolutely necessary/' This is very true ; 
but why not improve the shape of the bullet, and 
reduce the twist of the grooves ? A bullet having its 
centre of gravity in the hind part, requires a greater 
velocity of rotation to be given to it, in order to over- 
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come its inclination to rotate round its shortest axis ; 
as its want of stability, arising* from the resistance of 
the air in front, will be in proportion to the distance 
that its centre of g'ravity is behind the centre of its 
figTire, In like manner, a bullet having its centre 
of gravity in the fore part wiU require less turn to 
keep it true, as its natural stability will be greater. 
In a report of the trials made with Mr. Whitworth's 
rifle, a melancholy amount of ignorance is displayed 
by the writer, '^ as giving an idea of the extraordinary 
power of Mr. Whitworth's rifle,^' namely, ^^that his 
projectiles, in their flight, rotate at the rate of 15,000 
revolutions per minute/' A high rotatory velocity, 
as I have already said, is absolutely necessary to 
counteract the tendency which a long bullet has to 
change its motion of rotation to its shortest axis, but 
it is absurd to say that a high velocity of rotation 
adds to its power. The fact is, it has quite a contrary 
effect. 

That the motion of a body, when not retarded by 
the air or any other opposing causes, will continue for 
an indeflnite period, there is the most satisfactory 
evidence, derived from those cases in which they are 
reduced to their smallest possible amount. Every 
reduction, then, in the amount of friction and of the 
air's resistance, is attended with a proportional in- 
crease in the continuance of the motion. We look at, 
and criticise, the form and construction of a bullet, 
before it is placed in the barrel j but it is evident, from 
the manner in which some barrels are grooved, that 
those who use them seldom think, when loading, that 
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they are placing* the bullet in a second mouldy where it 
will g'et remoulded before it ag-ain leaves the barrel. 
Let the barrel, then, be g'rooved in such a manner as 
will preserve the cylindrical part of the bullet as 
smooth as possible, and its motion, both progressive 
and rotatory, will be considerably prolonged. 

It is much to be regretted that, under the head of 
^^ Grooves,'^ the American report is so indefinite, and 
the deductions which have been drawn by them are 
so inconsistent, g*enerally, with the result of their 
experiments. ^' Of the 23 varieties of grooves tried 
in all," says the report, ^^that of g-un No. 16 was 
found to give uniformly the best results with the 
altered muskets, while it was found to be fully equal 
to any for the new trial arms with smaller calibres. 
These grooves were the broadest and shallowest of 
any submitted to experiment- The general tendency 
of the results seems to confirm this conclusion, as it 
was found, in almost every instance, that the broader 
and shallower grooves gave the better practice, other 
things being equal.'' Yet, in the face of this, though 
it was found that the broadest and shallowest grooves 
g'ave the best practice, the Americans adopt a method 
commencing at the breech with a depth of 'OlS inch, 
and ending at the muzzle with '006 inch; because 
they say that ^^it gave less deviation and less ^drop' 
of the ball than a slope commencing at the breech 
with '020 inch, and ending at the muzzle with '006 
inch." True ; but who, that has studied this subject 
carefully and consistently^ would ever think of making 
the grooves '020 inch deep at the breech, or even '016 ? 
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The French grooves were, at that time, '080 inch 
deep at the hreech; hat that was no ai^ument in 
favour of a had system. The Engrlish grooves, at the 
present time, are *014 inch deep, all through; but 
even that, I consider, is too deep for any beneficial 
purpose. 

It is admitted by the Americans that the grooves 
of '016 inch at the breech, decreasing* gradually to 
*005 at the muzzle, made the best shooting. Is it 
then not extraordinary, that, out of the 23 varieties of 
grooves tried, they never thought of trying a uniform 
depth of groove of a mean between the two, say an 
•008 or a 010 inch ? No. The only uniform depths 
they tried were in other things not equals the lands 
being in every case broader than the grooves — one of 
the greatest faults which a rifle barrel can have ; and, 
moreover, a fault which is borne out and proved by 
the American experiments themselves. 

'^The effect of depth^ says the report, "is best 
shown by comparing the results obtained with guns 
Nos. 7 and 12 — the former having grooves about 
•007 inch in depth, and the latter -015 inch; in 
all other respects these grooves were alike/' The 
grooves of both were uniform from breech to muzzle, 
and the lands were somewhat wider than the grooves ; 
but the practice certainly told in favour of the shallow 
grooves. 

" The effect of breadth on grooves,'' the report 
further says, " may be seen by comparing the practice 
made with guns Nos. 16 and 16. The grooves of 
these guns were alike in every particular, except in 
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width — those of No. 15 being narrower than No. 16.^ 
The practice here, again, was decidedly i» favour of 
the broad grooves. Yet, with such results before 
them, the Americans seem to have had no idea of 
increasing the number of the grooves, by reducing the 
space taken up by unnecessarily broad lands ! 

A barrel rifled with a decreasing depth of groove 
from 'OlS to •006 would have its upper half at a 
depth from '010 to '006, just at the place where the 
fiiU force of the powder and the greatest expansion 
of the bullet come into operation. This being the 
case, it is evident, from these experiments, as well as 
others which have come under my own immediate 
observation, that the improved shooting is entirely 
owing to the shallowness of the ^oowe^from the middle 
of the barrel upwards^ and not to the greater depth 
near the breech. But let us see if this can be proved 
beyond a doubt by any collateral evidence. 

It has been proved by the nost scientific men, as 
I mentioned to you in my last Lecture, that all the 
parts of a charge of gunpowder are not ignited simuU 
taneouslj/y but successively j that, though it explodes 
so suddenly as to appear a simultaneous burst of 
flame, it is, correctly speaking, not so, but merely the 
rapid ignition and combustion of all the particles j 
and that a portion of time is necessarily occupied by 
the flame, however short that portion of time may be, 
in travelling from the first grain to the last. As the 
combustion proceeds, then, the powder is decomposed, 
and produces solid as well as gaseous bodies ; but as 
the gaseous parts have a tendency to fill a much 
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larg'er space than that occupied by the powder before 
inflammation^ they seek an outlet where there is least 
opposition ; and this outlet is the place occupied by the 
bullet. 

Now, experiments also prove that the bullet is 
not fully expanded at the instant it is moved from 
its state of rest 5 nor is the expansion complete until 
it has travelled up some portion of the barrel. 
Taking" \\mfacty then, for granted, the first portions 
of the powder which are ignited will evolve a larg'e 
volume of gas, which, from its tremendous elastic 
force, will increase the space it occupies, by pushing 
forward the unbumt parts of the charge, and also the 
bullet, to some distance, before that portion of the 
powder which lies next to the bullet is actually ignited. 
In doing this, the gas will be resisted, to a certain 
extent, by the weight and friction of the bullet ] and 
therefore, from its great expansive force and subtle 
quantities, it will rush, in part, through the grooves, if 
deepy until the bullet has become so thoroughly ex- 
panded, by the force of the rest of the charge pressing 
behind, as to fill the grooves up completely, and so pre- 
vent any further escape in that direction. Thus we see 
that deep grooves at the breechy while they are of no 
earthly use, are very great evils ; for they not only 
reduce the beneficial effects of the charge behind the 
bullet, by allowing a portion of the gas to escape, but 
they add to the resistance in front of it, by allowing 
that portion of the gas which does escape to mix 
with the already condensed air in the barrel, adding 
to its already great resisting force. 
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It appears, then, clear, that the American ball 
practice was not improved in consequence of the 
grooves being* designedly made shallow at the muzzle 
and deep at the breech; but, simply, because the 
grooves were less in depth than those in their older 
arms — ^they being '020 inch at the breech, and about 
•012 at the muzzle; and, moreover, that a great por- 
tion of each new barrel was made shallower y than even 
their old arms were, at the muzzle itself. In fact, 
there appears nothing whatever in the American 
practice to warrant the conclusions which they came 
to, when they reported that '^ the superiority of the 
decreasing over the uniform depth for grooves is 
confirmed/' 

The idea of making the grooves shallower at the 
muzzle than at the breech is due to Capt. Tamisier, 
of the French Artillery ; but it was merely a work of 
expediency ; to enable the French authorities to con- 
vert the muskets of 1842 into rifles. The ^ooves 
were made '020 inch deep at the breech, but were 
gradually decreased towards the muzzle, where, in 
consequence of the thinness of the metal, they were 
made only '004 inch deep. 

There are no scientific principles involved in such 
a proceeding ; nor was it even attempted to say there 
were, though good results accidentally followed the 
suggestion. The Americans, we have seen, have 
adopted this plan with their new arms; but they 
attach, most certainly, an undue importance to it. 
Indeed, it appears plain enough, that neither they 
nor the French had discovered the true cause of the 
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improved shooting", or they would not have persisted 
in adopting* so great a depth of g^roove at the breech 
end of the barrel. 

The French and Americans recommend that " there 
should be an odd number of grooves — in which 
case/' as they say, '^ a groove will be opposite to a 
land ; for when the ball is expanded, each land/' as 
they tell us, " tends to push the opposite part of the 
ball into a groove ; consequently the ball is less 
deformed than when the number of grooves is even, 
when a land would be opposite a land, and a groove 
opposite a groove J^ This idea originated with the 
solid d tige bullet of the French ; but, as it refers to a 
soft piece of metal, the argument has no foundation 
whatever to rest upon. It is, therefore, a matter of 
no moment whether the grooves be odd or even, for 
that, in a great measure, must depend on the calibre 
of the barrel — as, the depth being first determined, the 
grooves should be made broad enough to merge up to 
very narrow lands, without leaving any sharp edges. 

The Americans have adopted ^^ three grooves, 
egiml in width to the lands, and rounded in shape '' (or 
rather, rectangular^ as they have square ed^es), "which,'' 
the report says, "take a firmer hold on the bullet, 
with the same depth of cut, than the circular ones" — 
the circular ones being, of course, as deep only in the 
centre of the groove as they incline up gradually to 
the edges of the lands. Notwithstanding the opinion, 
however, which the Americans have formed on this 
important subject, I feel that I have good grounds for 
dissenting" entirely from their conclusions. 
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By making the grooves circular^ and increasing 
their number, the depth may be reduced by nearly 
one-half — a very great desideratum — and still have a 
better and more equal hold on the bullet : the grasp 
of the spirals, or grooved parts, being nearly doubled. 
The French have, in the aggregate, more than 1 inch 
of the circumference of the bore — ^the Americans have 
•840 inch, and the English have '946 inch — ^taken up 
by the lands alone, which is the cause of a great 
and unnecessary amount of friction, and consequent 
retardation in the velocity of the bullet; for be it 
remembered, that, in the act of expanding, the bullet 
is also in the act of moving forward ; and until it is 
fully expanded into the grooves, the pressure and 
retarding fi'iction is caused by the lands alone, and 
which, being so broad, must also, to a certain extent, 
retard the quick expansion of the lead into the 
grooves, permitting a greater portion of the gases to 
escape. 

By making the grooves shallow and more nume- 
rous, and, consequently, the lands very narrow, we 
economize the powder (a point of no small import- 
ance) ; as two drams can then be made as effective as 
two drams and a half when a portion of the gases is 
not only permitted to escape, but to create an extra 
resistance in front of the bullet, instead of being 
restricted to a pressure behind. As narrow lands 
offer less resistance to the expansion of the lead — the 
atoms or particles of lead separating more quickly to 
one side and the other — another most important 
advantage is gained by their adoption ; for, as shallow 
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gfrooves are sooner filled up, the lead of the bullet will 
be in contact with the bottom of the grooves during* 
nearly the whole period of its motion in the barrel, and 
its original shape will thus be less liable to be altered 
or destroyed. Indeed, to this very fact more than 
ordinary jorecmow is alw^ays due. 

As reg*ards the best deg-ree of spiral, the Americans 
think that '' a greater twist than one turn in six feet 
increases the lateral deviation of the bullet f and that 
^^this deviation is variable, increasing* in a greater 
ratio than the distance fired ; and that it is greater, 
as the rotatory motion of the bullet is made more 
rapid.'' '' In the g-uns g'iving* a twist of one turn in 
four and five feet, it was found necessary to readjust 
the sights for long* distances ; therefore, a greater twist 
than one turn in six feet,'' they say, " is not necessary 
nor advantag'eous." This opinion rests, however, upon 
no true foundation. It is merely an idea borrowed 
from the French, along* with the rifle a tige and bullet 
which the Americans used in making* their experi- 
ments. In fact, there is nothing* in their experiments 
to warrant such an opinion — especially when we learn 
that they were carried on not only with the rifle a tige 
and bullet, but also with a rifle of their old musket 
calibre, and some bullets of the most unscientific 
construction imag'inable. Fig*. 6 represents one of 
these bullets — A, being a section ; B, the bullet, with 
the plug* partly inserted, ready for loading*. 

The French entertain exceeding*ly odd ideas with 
respect to the different de^ees of twist in the barrel. 
In trying* experiments with long bullets, they report 
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that ^^in proportion as the ball increases in len^h, 
and consequently in weight, grooves with greater 
incHnations, but smaller charges, should be used/' 
^^With weak charges of powder, the twist of the 
grooves,'' they say, "may be very great; with power- 
ful charges, the inclination should be very slight/' 
This is certainly very erroneous doctrine; for expe- 
rience tells us that, in proportion as the bullet is 
made longer, it is not only indispensable that a 
more rapid rotatory motion should be given to it, 
but that the effects of the greater inclination in the 
spiral will be lost if the propelling force is not also 
increased. The bullet should, therefore, be driven 
rapidly through the barrel, or a greater twist in the 
spiral will be of no avail. 

Last year the French Minister of War issued a 
programme, in which it was announced — 1st. That 
all the infantry musket barrels were to be cut down 
to 40 inches, leaving them still one inch longer than 
the Enfield Eifle barrel. 2nd. That they should re- 
ceive four grooves of "028 inch in breadth, '008 inch 
in depth, and of the same degree of spiral as those 
already in use — they being a little less than one turn 
in 6 feet 6 inches. 3rd. That they should have but 
one sight fixed, which was to be fixed on so as to give 
a convenient point blank range. 4th. That as it was 
not necessary that the fire of infantry soldiers should 
exceed 600 metres (or 656 yards), it would suffice 
if the projectile which was destined for them had an 
accuracy and a range appropriate for that distance. 
6th. That the special conditions of the projectile 
2 D 
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should be — not to require the iron cup j to weigfh at 
most 600 grains ; and, particularly, to have the lowest 
possible trajectory. 

It would be unfair to criticise this programme 
too closely, as it is evidently a mere work of expe- 
diency, like a former one, to enable the French to 
make the best use of their old muskets ; but still the 
programme might have been drawn up in a much 
more practical and scientific manner, so as to have 
enabled the Commission to carry it out with better 
results. The turn of the spiral (1 in 6 feet 6 iu.) 
is certainly quite enough for so short a range as 660 
yards; but the lands are by far too broad and the 
bullet too light for the calibre of the barrel (it bein^ 
as much as seven-tenths of an inch in diameter) to 
permit of the lowest possible trajectory being ob- 
tained. In fact, the trajectory, in such a case, must 
be a very high one ; much higher, indeed — and their 
experiments shew it — than either the English or the 
American. It is no wonder, then, that the Commis- 
sion found it impossible, as they remarked, to satisfy 
all the conditions which were imposed upon them by 
the Minister of War. 

If friction, and every other kind of resistance, be 
diminished to the utmost possible limit, so that the 
bullet may receive the full effects of the charge and 
be driven rapidly through the barrel, a comparatively 
slow spiral may be made the means of giving a rapid 
rotatory motion to the bullet ; for, in such a case^ the 
higher the initial velocity, the greater will the rotatory 
motion be, as the bullet must pass through the barrel 
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quicker y and therefore take the amount of turn quicker ; 
and, as a matter of course, it will make a greater 
number of revolutions in a certain portion of time. 

If we take a toy called a teetotum, and spin it on 
a table, we can only give it a fiill turn before we let it 
go. If we desire to make it spin long*er, we make it 
spin quicker, by giving* it a quicker jerk ; but in doing 
so, we still g'ive it only the same amount of turn. 
Any attempt to give it a greater amount of turn 
before letting* it go, results only in diminishing the 
power we have over its spinning motion. In like 
manner, if we wish to make a peg-top spin longer, we 
do not turn the string round it oftener, but we simply 
throw it with greater velocity to the ground. If we 
throw it with less velocity it spins more slowly, and 
turns over on its side sooner. 

This should teach us that there are other and 
more beneficial modes of obtaining a high velocity of 
rotation than by rapid twists in the spiral, which, of 
course, require deep grooves to prevent the bullet 
from stripping. Take a three-grooved rifle for 
instance, having the lands as broad as the grooves, 
and run a shallow groove up on each land. The 
result will be, that the bullet will pass out with 
greater velocity, in consequence of there being less 
friction ; and it will rotate as many times in a second 
as it would have done had it been projected from a 
barrel with one turn in 6 feet, instead of one turn in 
6 feet; and, what is of very great importance, the 
original shape of the bullet will be less liable to be 
destroyed. 
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When firing" with equal charges^ too great a turn in 
the spiral will cause a diminished rang'e, in conse- 
quence of the greater fiiction on the bullet causing* it 
to leave the muzzle with less velocity ; and too little 
turn will cause a great want of accuracy. In like 
manner, the gfreater the length of the bullet (the turn 
of the spiral being* the same), the less the initial 
velocity will be which can be imparted to it, in con- 
sequence of the greater friction caused by the gfreater 
length of the projectile. 

Taking* into consideration, then, all the experiments 
which I have made myself — all I have witnessed 
elsewhere, and all the experimental reports I have 
read on the subject — I still adhere to the mode of 
grooving* which I adopted and recommended in the 
autumn of 1863, and which I ag*ain brought before 
the Enfield authorities in 1856. The plan, however, 
was not even acknowledged or alluded to in return, 
but it was quietly laid on the shelf, where it may 
possibly remain until produced again, with some slight 
modification, as the suggestion of some other person ; 
for, as sure as large calibres are giving way to smaller 
calibres, so sure also will broad lands give way to 
narrow ones. 

The mode of grooving which I then recommended, 
and still adhere to, is represented by Fig. 7 ; drawn 
also on a larger scale, for the sake of distinctness. 

As regards the proper degree of twist, I have 
found that one turn in 5 feet is ample, but not too 
much, for a range of one mile ; and that a barrel, 
2 feet 6 inches, is length enough for any rifleman. 



37 

With reference to th^ remarks which I made in my 
last Lecture, relative to deer-stalking*, I may here 
observe, that, as the range for that sport is g-enerally 
limited to a much shorter distance than military rifle 
firing, a twist in the spiral of one turn in 7 or 8 feet 
will be quite suflScient to keep the bullet spinning 
rapidly, as long as it will be required ; so that, by 
reducing the degree of twist as much as the circum- 
stances of the case will admit, the velocity is made 
greater, and the trajectory proportionately lower j this 
being of as much importance to the deer-stalker, as 
a low trajectory is to the military rifleman. 

This mode of grooving a barrel leaves no sharp 
edges on the bullet to be affected by the air in its 
passage to the object aimed at. The barrel is also, in 
consequence, much easier cleaned, independently of 
its being less subject to fouling. Moreover, the fric- 
tion in such a barrel is so little that a properly fitting 
bullet may be withdrawn with one hand, which, in 
the three-grooved rifle with broad lands, would require, 
as we have often seen, two men — one holding the rifle, 
and the other with both hands at the rod, drawing the 
bullet out. 

The Americans some time ago tried a mode of 
grooving somewhat similar to this ; but though they 
admit that the shooting was excellent, they report 
that '^ it is thought that the lands are too narrow and 
delicate for a service weapon.'' Any man, however, 
on looking at the diagram, will see that the grooves 
join the lands so imperceptibly, and are so shallow 
(being only '008 or '010 inch, according to the size 



38 

of the bore)^ that such a weapon might indeed be 
called a smooth-bore rifle. But if the Americans will 
still persist^ against all reason, in making their 
grooves so deep as 'OlS inch at the breech, it would 
certainly be an act of great folly were they also to 
adopt very narrow lands, as it is impossible to make 
deep grooves without making the edges sharp ; conse- 
quently, in such a case, the lands would be made 
delicate as well as narrow. 

I have had some difficulty in condensing these re- 
marks, so as to bring them within the time allotted 
for the delivery of a Lecture ; I trust, therefore, that 
every allowance will be made for disjointed parts and 
abridged explanations. A free and open discussion, 
however, on so important a subject— supported as it 
ought to be, as far as possible, by experimental facts — 
is the only plan, I believe, that will keep us, as a 
military power, in the van of all improvement. 
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LECTURE III. 



ON THB FALSITY OF THE PBINCIPLES ON WHICH THK 
PRESENT SERVICE WOOD-PLUa AMMUNITION IS CON- 
STRUCTED. WITH ILLUSTRATIONS AND EXPERIMENTAL 
PROOFS. 



COLONEL W. H. STKES, M.P., F.S.S., 

&c., &c., &c., 

IN THE CHAIB 



When I was requested by the Directors of the 
United Service Institution to give one or more 
lectures on the subject of the rifle, I responded to 
their call with the greatest cheerfulness, though I 
had never attempted to give a lecture before. 

In accordance with their wishes, I delivered two 
lectures ; one on the 26th of March, and the other 
on the 9th of April, and the language I made use of 
was, I think, calm and temperate in its character. 
My first lecture was " On the rise and progress of 
the Minie expansion system, and the mistaken 
notions which it has unhappily engendered." I 
endeavoured to expose that system, as being false in 
principle, but I reflected on no man, individually, 
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for believing in it ; my object being simply to shew, 
with the aid of experimental facts that the whole 
system was a fallacy, a complete delusion. 

What then was my surprise, when, on the 28th 
of May, Colonel Wilford, the Chief Instructor of 
Musketry at Hythe, after having delivered a lecture 
on a different subject, took that opportunity, vdth- 
out entering into any particulars, of denouncing my 
opinions generally, declaring, that, as he was a 
believer in the " Minie " system, and had taught 
its principles for three years, if the principles which 
I advocated were acknowledged to be true, he and 
others must be looked upon as impostors ! 

his was a d6ctrine which appeared to me to be 
quite new, and just as untenable as the " Minie " 
system itself; for though a false theory may be 
propagated so as to impose upon the great bulk of 
mankind, it does not necessarily follow that even 
the author himself should be considered an imposter; 
nor does it follow that those who endeavour to 
expose the errors into which he has fallen, shoiQd 
be held up and denounced as presumptuous and 
ignorant men. 

I ask you. Gentlemen, with all due humility, in 
what state would science have been at the present 
day, if Newton, and others, had been deterred, by 
any menace whatever, from exposing the fallacies 
which had crept into the writings of a Copernicus, 
a Galileo, or a Kepler ? Great were they all ! No 
man calls them imposters ! Tet who now takes for 
granted all that they have asserted ? In their 



writings we find theories, which now create a smile 
at their absurdity ; but it is only because time and 
further observation have refuted them. 

The celebrated Robins was not satisfied with the 
principles of gunnery as he found them ; but taking 
the floating theories of his time he employed his 
great intellect in giving them system, character, 
and definiteness. Euler and Hutton, however, were 
not satisfied with believing in all that he had laid 
down as incontrovertible facts ; — ^that the pressure 
of ignited gunpowder, for instance, was only equal 
to a thousand atmospheres, or that it exploded 
instantaneously. No man denounced them for expos- 
ing the errors into which Robins had fallen ; nor 
does any man call Robins an imposter for having 
believed that his own conclusions were true. 

The general acceptance of any theory is no proof 
that it is the most true and most perfect that will 
ever be presented; nor is it any reason why its errors 
should not be exposed and condemned. If the inven- 
tors of the "Minie" system choose to frame a 
doctrine,in which Colonel Wilford chooses to believe, 
is that any reason why I should be precluded from 
objecting to it, and exposing its want of truth ? 
Colonel Wilford tells us that he not only believes in 
the system, but has taught its principles in the 
School of Musketry for three years 1 That is 
the very reason, I submit, why he should be 
cautious in denouncing the opinions of others, until 
he has heard every objection, and witnessed every 
proof that can be brought against the system ; 



remembering, that we should never remain satisfied 
with ideas to which the least doubt can be attached ; 
and, that mere theoretical instruction must prove 
highly pernicious, if the laws of nature declare it to 
be false. 

Without being deterred by what Colonel Wilford 
has said in support of the "Minie** principle, I 
shall, with your permission. Gentlemen, apply 
myself to a farther illustration of the erroneous 
impressions which have led to so general a belief in 
the truth of that system, whether by iron-cup or 
wood-plug agency. 

When delivering my first lecture, I regretted 
that time did not admit of my entering so fully 
into detail as I then could have wished. Now, 
however, I hope to be able to lay before you such 
additional facts as will enable you, one and all, to 
form your own, and, I trust, a correct opinion on 
the subject. 

The framer of a doctrine, if it be built on a false 
foundation, is apt to stumble and expose its errors, 
if objections are raised against it from time to time. 
Peeling thus assured that further enquiry relative 
to the "Minie'* principle, would bring to light 
more practical inconsistencies which would prove 
fatal to it, I applied for, and obtained from good 
authority in Paris, the last version of the system. 
In my first lecture, I only gave the earliest version, 
that of 1849, which, in contrast to the latest, that 
of 1864, I shall now repeat. 

In 1849, Captain Minie says, that "on fire^ 




teing communicated to the charge, the gases deve- 
loped act powerjfally on the little iron-cup and cause 
it to penetrate deeper into the bottom of the ball, 
and, in consequence, eflfects the forcing of the latter 
against the sides of the barrel." 

Now, as this version varies considerably froin 
the last, that of 1864, and as the last is in itself a 
great curiosity, I shall give it here entire, to enable 
those who feel an interest in the subject to draw 
their own conclusions. 

"The first gases," says the inventor, "beiug 
produced, a portion forces itself into the space 
betweeu the ball and the sides of the breech of the 
barrel ; and the other exercises its force on the base 
of the projectile. The cup, which receives the 
greater part, and which, besides, has a density and 
volume much less than those of the ball, ought 
evidently to move more quickly than the latter 
and exert itself to penetrate into the cavity to 
expand the sides. The resistance which is opposed 
to this expansion, by the cohesion of the lead, and 
the pressure of the gases which have penetrated 
between the sides of the barrel and the ball, causes 
the action, at the first moment it is impressed on 
the cup, to communicate itself to the entire pro- 
jectile, and makes it advance, before the cup has 
been able to drive itself into the cavity. Never- 
theless, after a very short time, and hardly suflB.- 
cient for the ball to arrive at a quarter's length of 
the barrel, the cup drives out the lower base of the 
ball, and forces it to mould itself into the grooves. 
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In proportion as the cup forces itself into the 
cavity, it expands successively all the rings which 
follow the first ; the air, in the cavity, being com- 
pressed by the cup, expands, at the same time, the 
anterior rings ; so that, when the cup has arrived 
at the bottom of the cavity, aU the cylindrical 
part of the ball is expanded, and the expansion is 
complete. 

*' The pressure, which the gases exercise against 
the interior side, prevents the contraction of the 
lead, which the friction, experienced by the ball, 
might occasion ; and maintains, and even augments, 
its expansion, as much as the usage of the paper 
renders necessary. It arrives, therefore, at the 
muzzle with an expansion, as exact as that which 
it had immediately after the action of the cup/' 

Now, Gentlemen, I shall be able to show, pre- 
sently, that the greater part of what I have now 
read, is fanciful and unreal: mere speculative 
hypotheses, unsupported by even a single fact. In 
the mean time, let us see what change took place 
in the system, about this period. 

Before giving any definite orders for the 
adoption of the " Minie " ball, the Prench Minister 
of War wished to elucidate the matter still further 
by more extended experiments* He, therefore, 
gave orders to use it in several regiments ; to Gre 
it comparatively with the spherical ball, and to com- 
pare the results with like experiments made some 
time previously with the oblong ball. 

A rifled musket of a new pattern was used 



having a calibre of only 697 inch. "It thence 
resulted," the report says, " that the windage be- 
came insufficient, that the ball had not an accuracy 
so good as in the first experiments, and that it 
became inferior even to the oblong ball.'* Never- 
theless, these experiments led, with reference to the 
form of the ball, and that of its cup, to certain 
alterations, which were considered improvements, 
and which it may be useful to mention here. 

" The calibre of the ball was reduced "003 inch ; 
the entry of the cavity, and the base of the cup, 
were made '429 inch, instead of '433 inch; and 
the reduction of the calibre of '020 inch, which the 
inventor had adopted in the lower part of the pro- 
jectile, was suppressed as useless.'* 

Now follow some remarks, relative to certain 
alterations, which are well worthy of particular 
attention : — 

" As the air," the report continues, " which is 
compressed in the cavity of the cup, had no way of 
escape, it drove out the latter from the cavity, when 
its expansive force was no longer counterbalanced 
by the pressure of the gases from the powder." 

This is a free admission, you will perceive, that 
the iron cup was liable to be forced out of the 
bullet, though the real cause it seems was not then 
understood. But to proceed — 

"As the cup, thus projected, might occasion 
accidents, and affect the accuracy of fire, it was 
thought that its expulsion would be prevented, by 
augmenting the height of the cup, and giving to its 
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sides such a thickness only, as would cause it to 
yield to the pressure of the air in the carity, and 
allow it to pass out by its sides, as the cup entered 
deeper. 

" With this object in view, the cups were made 
•032 inch in thickness, instead of 040 inch ; and 
•316 inch, in depth, instead of only -197 inch. At 
the same time their size at entry, was reduced to 
•426 inch, to the end that their introduction into 
the cavity might not press out the sides, and aug- 
ment the calibre of the ball. These various altera- 
tions," says the report," produced the desired effect ; 
for not merely did the new cup not fly out from the 
cavity, but additional accuracy was gained." 

We have here the action of the iron cup, as 
also its form, described, according to the latest 
interpretation. 

That the cup last constructed, is not so liable to 
be forced out oi the bullet, as the former, is eai&ily 
accounted for, by the simple fact, that its shape 
is better adapted for being held firm in its original 
position, by the contraction of the lead ; and on this 
account, alone, it makes better shooting. This may 
be perceived on glancing at the diagrams of both 
bullets ; if the tendency which an obtuse or thick 
wedge has to be pressed out, be borne in mind. 

Prom what I have quoted, it will have been re- 
marked, that the metal of the cup was made thin 
enough, as the inventor erroneously believed, to allow 
of the small quantity of air, contained in the cavity 
of the bullet, to escape, by compressing or causing 
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the sides of the iron cup to yield to its elastic force, 
while the cup was in the act of penetrating deeper 
into the cavity. 

How the edges of an iron cup, whose sole ohject 
it is to act like a wedge, and force out the sides of 
the huUet into the grooves hy the force of the gases 
from the powder pressing hehind, should, at the 
same time, yield, or give way, to the force of a small 
quantity of air, no larger in hulk than a common 
pea, however much the elastic force of that small 
quantity might he increased hy the heat, must he a 
mystery to every practical man ! 

The inventor must have heen totally ignorant 
of the fact, that the cup, or domed form, hears a 
greater amount of pressure than any other form 
whatever ; hecause it allows the pressure to act only 
so as to compress all the atoms or parts at once, 
and in the same degree. An article so fragile as 
even a watch-glass, hecause of its arched or domed 
form, hears a very hard push hefore it is hroken, 
A full cask falls with impunity, where a strong 
square hox is dashed to pieces . A thin glohular 
flask of glass may he corked and sent down many 
fathoms into the sea, and will resist the pressure 
of the water around it, while a square hottle, with 
sides of almost any thickness, is crushed to pieces. 
But it is unnecessary to multiply examples ; suffice 
it to say, that if the sides of the "Minie" cup 
were made thin enough to yield or give way under 
a hundred times the pressure which the quantity 
of air in the cavity exerts, it would he rendered 
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utterly useless for any practical purpose whatever ; 
for the force of the explosion would be sufficient to 
crush it like a piece of crumpled paper. 

I have called the " Minie " system a fallacy, — a 
mere delusion ; but, if studied carefully under all its 
peculiarities, one cannot help calling it a palpable 
absurdity, a gross imposition on the common sense 
of man. It is no wonder, indeed, that, though it has 
been often tried in ^France, with all its modifica- 
tions, it has never yet been generally adopted, but 
has always given way in favour of some other 
plan. 

In further illustration of this extraordinary 
delusion, let me now draw your attention to the 
present wood plug bullet of our own service ; as 
that is constructed on the same erroneous principles, 
in imitation of the " Minie " cup. Its theory is as 
follows : — " The plug acted upon by the force of 
the gunpowder, is driven violently up the hollow 
like a wedge ; and the lead, giving to the pressure, 
is forced outwards, increasing the size of the bullet, 
so that the bore is filled by its expansion, and all 
windage completely destroyed." 

On this table I have placed before you a quan- 
tity of these bullets, dug from a mound of sandy 
earth, into which they were fired from an Enfield 
Rifle, at diflFerent distances ; and I here declare, that 
they are placed before you, as they were dug from 
the mound, without any selection whatever, and 
may, therefore, be taken as fair and impartial spe- 
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dmens of all such as miss the target^ and penetrate 
into the earth. 

Out of 193 bullets, you will perceive that only 
62 have the wood plugs remaining in them ; the rest 
having been all forced or squeezed out by the con- 
traction of the lead, caused by the forward pressure 
of the powder gases acting behind. 

I have divided these bullets into diflTerent lots, in 
order, the more clearly, to explain the peculiarities 
of each. 

Those in the first lot are nearly as perfect in 
shape, as when they left the muzzle of the piece ; 
showing that they were fired from a considerable 
distance, and, consequently, their velocity being 
much reduced, they met with little resistance, or 
reaction, from the sand, to injure the form in which 
they left the rifle. 

Of these, a large proportion have the wood-plugs 
thrown out ; a smaller portion retain them in their 
original position ; laughing, as it were, at their inven- 
tors, who have the assurance to call them " ex- 
panding agents." 

I may here, by way of parenthesis, remark, that 
very perfect specimens of this sort may always be 
extracted from a mound of finely sifted sand, if fired 
into from any distance greater than 200 yards ; as 
the reaction of the sand, at a shorter distance, 
injures, less or more, the original shape of the bullet. 
It may also be here remarked, that no class of bullets 
show the plugs driven in, but those which have 
struck with considerable velocity. 
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The second lot, you will see, have all parted with 
their plugs, in their passage up the harrel ; and are 
much disfigured by the reaction of the earth ; having 
been fired at a distance of only 50 yards. 

The third is the lot, however, to which I wish 
more particularly to direct your attention, as they 
are similar to the specimens which have so grossly 
deceived the inventors of the wood-plug ; and are 
the sorts on which they rely for proofs of the truth 
of their system ! 

By examining these bullets thoroughly and care- 
fully, we act honestly towards their advocates, and? 
at the same time, we prove to ourselves, more con- 
vincingly, the falsity of the system ; for, in this case, 
n^ in many others, it is our judging and arguing 
upon a partial view of things that exposes us to 
mistakes, and pushes us into absurdities, or at least 
to the very verge of them. 

These bullets, it will be seen, have the wood- 
plugs apparently driven in to a distance of from 
le to 8 of an inch. To such specimens the advocates 
of the system point with confident triumph and 
say. Look there ! Do you mean to tell us that 
these plugs are not driven in ? I reply, that they 
certainly appear to have been driven in ; but I 
deny that they were placed in that position by any 
action of a driving nature, or while they were 
inside the barrel. Then how could they have been 
placed in that position after they left the barrel p 
That is the question; and if I can answer it by 
showing that their present position is the result of 
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other forces than those of gunpowder ; and also, 
that all their motions have heen strictly in accord- 
ance with the laws of nature ; I trust the answer 
will be satisfactory to every unbiassed mind. On 
the other hand, as our object should be to endeavour 
to arrive at the truths I would respectfully entreat 
those, who are at present firm believers in the 
" Minie '* doctrine, to lay aside passion or prejudice 
for a few moments, and endeavour to listen to me, 
as impartial hearers, and then judge according to 
the evidenccc 

There are few errors more common than that 
of supposing that the movement of a body, once 
set in motion, ceases because its force is worn out 
or spent. The state of motion is as natural to a 
body as that of rest ; and no change can be made 
in its state, whether the setting it in motion when 
at rest, or the bringing it to rest when in motion, 
without the application of a force. This is taught 
us by common experience. 

The idea that matter has a greater tendency to 
the state of rest than to that of motion, results from 
the fact, that all the motions of which we see the 
commencement, gradually become weaker and 
weaker, and at last cease altogether. Thus, when 
we roll a ball over a smooth road; its velocity 
becomes less and less, and at last it stops. But in 
this, as in other instances of bodies moving on the 
surface of our earth, there are causes which are 
continually acting against the movement, and are. 
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therefore, eonstantly diminishing its force. These 
causes aiejrictian, and the reaistcmce of the air. 

That the motion of a hody, when not retarded by 
these or any other opposing causes, will continue for 
an indefinite period, there is the most satisfactory 
evidence. But, in order to have absolute proof of 
i\Md permemence of motion, when there is no retarding 
force applied to check it, we must look towards a 
class of bodies, which are not influenced in their 
movements either by friction or the resistance of the 
air. These we shall find amopg the heavenly bodies. 
Their movements have continued for ages, without 
the slightest tendency to diminution; they com- 
menced when they were first impelled by the hand 
which launched them into space, and they will con- 
tinue to traverse the paths they still describe, with 
the same undiminished force, untU time is swallowed 
up and lost in eternity. 

These remarks might appear somewhat irre- 
levant to our present subject, if it could not be 
shown, that the very same energy which now 
upholds the planets in their majestic orbits, has 
also been exerted, as much, in sustaining the 
motions of every atom which compose these bullets ; 
for when we say that the planets continue to 
revolve with the force impressed upon them at the 
creation of the system, nothing else is meant than 
that they have received no new impulse: — ^that 
they have not been aflfected by any forces, either 
retarding or acceleratiag. These great truths — the 
incontrovertible laws of nature, are too oft;en for- 
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gotten, or entirely neglected, by the littleness of 
human nature, when endeavouring to reconcile cause 
and eflfect. 

This naturally leads us to the consideration of 
the first of the three Laws of Motion, which was 
stated by Newton in the following terms : — " Every 
body must persevere in its state of rest, or of uniform 
motion in a straight line, unless it be compelled to 
change that state by forces impressed upon it." 
Prom this we are led to understand, that it is one 
of the fundamental properties of matter, that it 
tends always to remain in the same state, whatever 
that may be. This property is termed inertia. 

The eflfects and phenomena which hourly fall 
under our observation afford unnumbered examples 
of the inability of lifeless matter to put itself in 
motion. But it does not happen that we have the 
same direct and frequent evidence of its inability to 
destroy any motion which it may have received. 
And hence it arises, that while no one will deny to 
matter the former effect of inertia, few will at first 
acknowledge the latter. Indeed, even so late as the 
time of Kepler, philosophers themselves held it as a 
maxim, that "matter is more inclined to rest than 
to. motion; " we ought not, therefore, to be suprised 
if, in the present day, those, who are not sufficiently 
conversant with physical science, are slow to believe, 
that in a compound body, made of lead and wood, 
like these bullets, the force of motion in the one 
body will continue, after it has been arrested and 
destroyed in the other. 
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B/eason, assisted by observation, will, however, 
soon dispel this illusion ; for experiments show us 
in various ways, that the same causes which destroy 
the motion in the lead, does not, at the same instant, 
destroy the motion in the wood ; a clear manifesta- 
tion of the principles of inertia, or the permanence 
of the force of motion. 

This property of inertia, and the tendency to 
permanence of motion, which has been so strangely 
overlooked by the advocates of the "Minie" system, 
may be easily traced in almost every case of motion. 
A few practical and familiar examples, taken from 
the occurences of ordinary life, may, therefore, be 
useful in verifying the general law, and in impressing 
it upon the memory. Moreover, if we begin with 
examples, on a large scale, and gradually reduce 
them until we arrive at the point in question, we 
may be the more successful in bringing home to the 
mind the general principle, that motion once com- 
municated is as naturally permanent as rest. 

The force of a body's motion is precisely equiva- 
lent to the force expended in producing it ; and the 
force of this motion exists in every particle of the 
moving body, hence when such a body is to be 
brought absolutely to a state of rest, the force of 
motion must be destroyed in every particle of it. 
But the motion of any body is never destroyed 
in8tantam,eously ; because there are no bodies which 
are so perfectly hard, that their particles cannot be 
in some degree displaced upon one another. 

Now, if a leaden bullet be thus brought to rest 
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by encountering an inmoveable object, the motion 
and force of motion in those parts of it immediately 
in contact with the obstacle will be destroyed at 
once. The parts of the bullet immediately behind 
them retaining, however, the force of their motion 
will press directly on the first, those behind these, 
on them^ and so of the rest, until the momentum of 
each, in succession, is destroyed by the resistance of 
those before it. 

This action is illustrated, on a large scale, on 
the awful occasion of a ship in rapid motion being 
suddenly arrested by a sunken rock ; all things on 
board, men, guns, and furniture, start from their 
places, and are dashed forwards; the inertia or 
motal obstinacy of the stern parts of the ship 
pressing forward, sufficient to crush and break the 
bow against the rock. 

The spreading out of the lead, when the bullet 
strikes with great velocity, like some of these 
specimens before us, is also illustrated, on a large 
scale, by the frightful accidents which have several 
times occurred to railway trains, in consequence of 
the sudden and complete stoppage of the engine in 
front by a fall of earth, by running against a bank, 
or by other causes. The whole train may be 
regarded as a single mass, of Avhich the cohesion 
among the separate parts is not sufficiently strong 
to resist the force created by the momentum of the 
hinder part, when in rapid motion ; for this 
momentum of the hinder part of the train causes 
the carriages immediately behind the engine to be 
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so pressed on by them, as to be crushed io pieces. 
In a calamitous accident which occurred on a rail- 
way, in Prance, some years ago, it is recorded that 
the crushed carriages actually formed a pile of 
thirty feet high ; so great was the force created by 
the continued tendency to onward motion in the 
long train behind. 

In the frightful accidents which have recently 
occurred on some of the railways in this country, 
by a sudden stoppage in front, we have fearful 
illustrations of the law of inertia, or the tendency 
to permanence in the force of motion. In one case, 
the guards van forced itself into a carriage in front 
of it, crushing and breaking the bones of several 
persons who were sitting there. Several of the 
carriages were literally smashed to pieces, by others 
pressing behind them, leaving in their places 
nothing but a mass of splinters. A very narrow, 
but most extraordinary, escape is related, " Several 
ladies were seated in a compartment of a first-class 
carriage, which came in contact with a stationary 
obstacle capable of resisting a weight of many tons. 
The obstacle itself gave way, but its resisting force 
was so great, that it tore away the entire side of 
the carriage ; the ladies were all thrown forward 
into an adjoining field, but all escaped without 
serious injury, save one.'* This was the language 
used in the papers of the day ; but, looking at the 
occurrence as an illustration of the law of inertia, 
it would be more strictly correct were we to say, 
that the side of the carriage, which met with no 
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resistance, rushed past the obstacle, tearing itself 
from the other side of the carriage, which struck 
the obstacle in its way. 

Let us now add the wood plug to the leaden 
part of the bullet, and endeavour to illustrate the 
motions of both, as a compound body. 

If a horse moving with speed, for instance, be 
suddenly stopped, by any cause which does not at 
the same time affect the rider, the man will be pre- 
cipitated in the direction of the motion ; because 
by reason of his inertia^ he perseveres in the motion 
which he shared in common with the horse which 
transported him, and is not deprived of that motion 
by the same cause. Again : if a man stand upright 
in a boat, as it approaches the shore, he will fall 
forwards, if the boat suddenly strikes the ground ; 
for its motion being checked, his own inertia will 
tend to carry forwards his body. It was from 
the same law of inertia in producing a tendency to 
continued motion, that the driver of one of the 
trains, already alluded to, was hurled over the 
chimney of the engine ; and the passengers dashed 
from the backs of the carriages to the fronts 
of them. 

These illustrations may be quite sufficient to 
bring home to the mind the general principle, that 
motion once communicated to a body has a ten- 
dency to continue ; and that it can only be dimi- 
nished by a force opposed to it. One or two more 
examples, however, having a closer analogy to the 
point in question, may still be usefully introduced. 
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The mode commonly adopted by workmen, of 
fixing tools into handles, is founded on the same 
principle, though they know nothing but that it is 
successful in practice. Thus, in fixing a chisel or 
a file into a hole in the end of a handle, the former 
is placed in loosely, and the lower end of the 
handle is then struck smartly upon the work-bench. 
This has the effect of suddenly arresting the 
handle, whilst both it and the iron are in rapid 
motion ; the iron then buries its lower end in the 
handle, by the continuance of its own movement. 
The handle may, in this case, be considered as 
representing the leaden part of the bullet, and the 
chisel or file, the iron cup or plug. 

Let us now take this large leaden ball, which 
has a cavity extending through two-thirds of it. 
Into this cavity I insert slightly a wooden plug ; 
and then strike the opposite end of the ball smartly 
on this iron block. 

It will now be perceived that the plug has 
entered deeper into the lead, without the plug itself 
having been even touched; just the same as the 
wood plugs in these rifle bullets have done. 

It may easily be understood that had this large 
ball been going at the rate of 1,000 feet, or more, 
per second, as these bullets must have been doing 
when they struck the obstacle, the plug would have 
entered much deeper than it has now done, with a 
velocity of only about two feet per second. If it 
were, however, struck several times on the iron 
block, which would be in some measure equivalent 
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to greater velocity, it would be difficult to withdraw 

the plug again, so firmly would its own tendency to 

permanence of motion cause it to bury itself in the 

cavity of the ball. 

It may be urged by some, that although all these 

examples are strictly in accordance with the laws of 
nature, a little bit of wood, so light as one of these 
plugs, can have no force of motion within itself wor- 
thy of being taken into consideration. This 
however, it is easy to prove, would be a very mistaken 
notion. 

The amount of force with which a body in motion 
will strike against a fixed obstacle, depends upon two 
conditions, — its weight, and its velocity or rate of 
movement. If two bodies of the same weight are 
moving with diflPerent velocities, that one will strike 
the hardest which is moving the fastest ; or if two 
bodies of different sizes be moving with the same 
velocity, the larger will strike the hardest. Thus 
we see that the force depends upon both the weight ' 
and the velocity; so that a small body, moving 
very fast, may strike with more force than a very 
large body, moving at a comparatively slow rate ; or 
a very large body, though moving slowly, may have 
more force than a much smaller one having many 
times the speed. The force of a body in motion, thus 
compounded of its weight and velocity, is termed its 
momentum ; and it is estimated by multiplying these 
two quantities together. In this manner, we may 
compare, without any difficulty, the momenta of 
bodies having very different weights and rates of mo- 
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tion ; and may ascertain which will be most eftectual 
for a given purpose. 

Thus if the velocity of these rifle bullets, 
weighing 530 grains each, be 1,000 feet per second, 
their momentum will be represented by the number 
530,000. Now as this large ball weighs about 2 lbs., 
or 1S,900 grains, and its motion, moved by the hand, 
is about 2 feet per second ; its momentum will be 
represented by the number 27,800 ; being only the 
twentieth part of the momentum of the rifle bullets ; 
a fact, which ought to convince the greatest sceptic, 
and most determined stickler for the " Minie " 
system, that these wood plugs small and light as they 
are, had force of motion in them quite sufficient, 
when the bullets struck, to cause them to bury them- 
selves as deep in the bullets as they have done, before 
the force of their own motion was completely de- 
stroyed. This will be the more apparent, when we 
consider how far the plug buries itself in the large 
baU, with only the twentieth part of the momentum ; 
and that the wood plug in the rifle bullet is quite 
as heavy in proportion to the lead, as the other is to 
the large ball ; and further, that the velocity of the 
rifle bullet, at only 50 yards from the muzzle of the 
piece, must have been much greater than 1,000 feet 
per second. This will be still more apparent to 
many Gentlemen who are now present, when I direct 
their attention to the fact, that a leaden bullet strik- 
ing with a velocity of 1,000 feet per second, will leave 
a mark on an iron target, sufficient to show where it 
struck ; while, with all my force, I could not make 
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an equal impression with this large ball on a piece 
of iron. 

I shall now, Gentlemen, hand over to you a few 
of these bullets for inspection, after which, you will 
be kind enough to return them to me again, in 
order that I may make an experiment with them in 
your presence. 

On examining these bullets, you wiU perceive, 
what I have already stated, namely, that the wood 
plugs appear to have been driven in from ^ to I of 
an inch. This, I have endeavoured to explain, ac- 
cording to the law of inertia^ has not been eflfected 
by any driving or forcing action of the gunpowder, 
but by a force of a very different character. Now, 
it is well known that in metals, the degree of resist- 
ance to a compressing force is much greater than 
the tenacity ; whilst in wood it is much less. This 
knowledge, however, does not appear to be one of 
the qualifications of the wood plug advocates ; for 
if the lead around the edges of these plugs was cut 
carefully away, and the plugs measured by a pair 
of fine callipers, it would be found that the plugs 
are now less in diameter, at the edges, than when 
they vere fitted into the bullets ; and that, therefore, 
instead of acting as " expanding agents," their 
edges have actually been compressed into less bulk, 
by the united action of their own force of motion, 
and the contraction of the lead. 

To cut the lead, and measure the plugs, would 
be a work of time ; but I can satisfy you on this 
point, in a much more expeditious manner. With 
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this small gimblet, I shall withdraw a number 
of the plugs, and fit into the cavities others which 
have not yet been fired. It will then be seen that 
no expansion, whatever, could have been caused 
by the former plugs, as the new ones will be seen 
to fit just as tightly at the base of the bullet, as 
the others did originally. 

I should here again draw your attention to the 
very important fact, that no bullets have the cups 
or plugs driven in so, but those which strike an 
obstacle with great velocity : a sufficient answer to 
all who fancy that the cups or plugs are driven in 
by the action of the powder inside the barrel. 

Among the specimens before us, there are some 
which have their cavities considerably enlarged, 
instead of being contracted, as they more generally 
are. On looking at these, however, we must not be 
deceived by appearances, and imagine that this must 
have been the work of the wood plugs ; for it will 
be found that, in all such cases, the cavities are 
even larger than the plugs are themselves. It is 
well known to those who have carried on extensive 
experiments, that some bullets, just on leaving the 
muzzle of the piece, are thus affected by the lateral 
expansion of the flame in its struggle to escape ; 
aided by the plug having been previously loosened 
from its place. Among these bullets there are some 
which have been acted on in this manner in a very 
extraordinary degree, and though some may think 

that this is caused by their striking against the 
ground with great velocity, I have proved, incon- 
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testably, that such a change often takes place at 
the very muzzle of the rifle ; though, it is true, 
that, on striking the ground with great velocity, 
this enlargement, or spreading out and turning 
over, is considerably augmented. 

This is a subject, Gentlemen, which I could 
easily enlarge upon, and may yet be induced to do 
so on some future occasion, by presenting many 
additional illustrations, examples, and proofs, of a 
like nature, all tending directly or collaterally to 
show, that there is no truth whatever in what the 
advocates of the wood-plug system tell us, namely, 
that " the plug acted on by the force of the gun- 
powder, is driven violently up the hollow like a 
wedge ; and the lead, giving to the pressure, is 
forced outwards, increasing the size of the bullet, so 
that the bore is filled by its expansion, and all 
windage completely destroyed." 

Colonel Dixon, in a lecture delivered by him 
last season, expresses an opinion, that if the wood 
plugs do not assist the upsetting of the lead, " They 
no doubt prevent any collapsing of the sides of the 
buUet when leaving the barrel." In this opinion, I 
quite concur, as I consider it is founded on ti-ue 
principles ; — the preservation of the sides of the 
bullet being of the greatest consequence ; but it will 
be seen from the bullets now before us, that this 
" protecting" property, is very partial in its applica- 
tion, as barely a third of the plugs have remained 
in the bullets. This separating tendency is no doubt 
known to Colonel Dixon, though not perhaps to its 
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utmost extent, for his practice range, having a 
smooth piece of water and a broad road all along it,' 
is peculiarly adapted for detecting this separating 
propensity ; as the plugs may be seen to drop into 
the water, or they may be picked up on the road, 
showing that a small proportion only remain firm 
in the bullets to the end of the range. 

In 1853, the Hon. Colonel Gordon published a 
very valuable pamphlet, in which it is stated, that, 
'' in order to ascertain the possibility of dispensing 
with the iron cup used with the * Minie' bullets, trials 
were made at Woolwich of bullets with cups and 
also without cups. The result showed that the 
practice with cups, was fully one-third better than 
that of bullets without cups.'* This is a fact which 
is well worthy of our special attention, as it coin- 
cides in a remarkable degree with the facts now 
before us ; for these bullets show, that barely a third 
of the plugs have done any service whatever. Not 
such service, certainly, as Colonel Wilford's •* ex- 
pandi/ng agency" means, but in accordance with 
the protecting theory alluded to by Colonel Dixon. 
One third, only, having remained in the bullets, 
thus preventing the edges from collapsing, and so 
causing a third better shooting as reported by 
Colonel Gordon, with the iron cup ; for it can easily 
be shown that iron cups and wood plugs are very 
nearly equal in the uncertainty of their action in 
the bullet. 

Were I to offer any advice to Colonel Wilford, 
it might be deemed the height of presumption on 
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my part ; nevertheless, I have no hesitation in say- 
ing, that it would be better, were he, at once, to 
abandon his ideas with respect to "expansion" on 
the part of the plug, and adopt those opinions which 
have been advanced by Colonel Dixon, relative to 
its " protecting" qualities. If not, the somewhat 
remarkable fact may yet be recorded in the history 
of the rifle, that the first instructor of musketry in 
the British Army, was the last to give up teaching 
a false theory 1 

It may now naturally be asked, If the iron cups 
and wood plugs are not expanding agents, what 
then is the true cause of the expansion of the lead 
into the grooves of the barrel ? This is a question 
which is very easily answered, though it has given 
rise to very mistaken notions. In a Manual called 
the " Instruction of Musketry," issued from the 
Horse Guards in January, 1856, we find an answer 
to the question, in connexion with the Pritchett 
Bullet, which is good, so far as it goes, but it does 
not appear to me be sufficiently explanatory. It 
is as follows, *^ The bullet enters the barrel easily, 
but on the explosion taking place, the pressure of 
the air in front, and the force of the explosion be- 
hind, have the effect of dilating the cylindrical 
portion of the bullet, so as to make it fit the barrel 
tightly, precisely in the same way that compressing 
an orange or India-rubber ball at the opposite ends, 
would widen its other diameter, and so enlarge its 

lateral circumference." 

This answer is correct to a certain extent, and is 
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equally applicable to all sorts of leaden bullets, 
whether with cups or plugs, or without them ; but it 
must be evident to those who have studied the 
action of the piston in Pneumatics, that the pressure 
of the air in front, cannot begin to operate in a man- 
ner worthy of being taken into consideration, until 
the bullet has moved a considerable distance from its 
original position ; for without this movement on the 
part of the bullet, there can be no condensed air 
in the barrel, and, therefore, no pressure from 
the air in front of the bullet, greater than that ex- 
ternally. 

This may be illustrated very clearly by fitting a 
plug on the end of a ramrod, and covering it with 
soft leather, well oiled, so as to make it air tight. 
Then, by inserting the plug into the muzzle of a 
barrel, aud working it like a piston or a syringe, it 
will be found that the plug can be pressed into the 
barrel a considerable distance before much resist- 
ance is felt from the condensation of the air. 

The inoperative effects of the air in front, at the 
commencement of the motion of the bullet being 
admitted, we must look for other causes of expan- 
sion, and these we shall find are, the inertia of 
the atoms of the forepart of the bullet, and also 
friction. 

A bullet may be made too short to expand 
properly, for want of a sufficiency of inertia ; or, in 
other words, for want of a sufficient quantity of 
sluggish atoms; and, if of extreme length, the 
friction and inertia may be too great, causing too 
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much, or an unnecessary degree of expansion, and 
consequently retardation to the velocity of the 
bullet, arising from the excessive friction. Again ; 
a bullet may be made a few thousandths of an inch 
too small in diameter, reducing the necessary 
amount of friction, and allowing a portion of the 
gases to escape between the bullet and the barrel, 
during the first few inches of its movement ; which^ 
like the present '550 bullet, would prevent its ex- 
panding so quickly as is desirable, from the pressure 
of the escaping gases on its sides. 

That the condensed air in the barrel, has a power- 
ful effect in resisting the motion of the bullet, and in 
expanding it, and even in altering the shape of its 
forepart, no one who has carried on experiments, in 
order to prove this, will deny ; but it is only in the 
upper portion of the barrel. 

That some bullets, from their peculiar form, are 
more easily expanded than others at starting, there 
cannot be any doubt ; and such early expansion is 
particularly desirable, provided the bullet, from its 
form, is otherwise fitted for passing swiftly through 
the air. A solid plug of lead will expand suflGlciently 
before it leaves the muzzle, but not so quickly as a 
bullet having thin edges ; but then again, the thin 
edges should be protected by a cup, a plug, or a 
disc, to prevent them from collapsing. We have 
seen that the iron cups and wood plugs are not to be 
depended on for this purpose ; but, with the discs, 
such as I have recommended, I have never known a 
single failure. That some bullets are thus more easily 
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expanded than others, and, therefore, more likely 
to be forced early into the grooves, may easily be 
proved, by those who cannot command a graduated 
compressing machine, in the following manner. 
Take an inflexible iron bar, of some 6 or 6 feet in 
length, and make one end of it fast like a hinge. 
Then place the bullet in a short piece of barrel of 
the same calibre, with an iron plug above it, under 
the bar, at about a foot from the hinge. At the other 
end certain weights should then be hung on, like a 
steel yard, beside an upright graduated scale, which 
would show, from the pressure or pulling down of 
the weights, the yielding, or giving of the lead. 
Those bullets which yield with the least weight, will, 
as a mere matter of course, expand with the least 
pressure of the gases, and, therefore, they will 
expand nearer to the breech of the barrel. The more 
solid the bullet, the further up the barrel will it be 
forced before it is sufficiently expanded into the 
grooves, unless its cylindrical part be of great length* 
which adds to the friction. 

I have now, Gentlemen, to beg you will accom- 
pany me for a few moments to the Royal Arsenal 
at Woolwich. 

Having arrived at the gates, we pass in, by per- 
mission of the authorities, and enter the Laboratory ; 
the great centre — with regard to machinery — of all 
the great workshops there. In no other building in 
the world is to be found assembled together such a 
collection of machinery . The contents of the whole 
building, with its miles of lathe-bands, and thou- 
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sands of driving wheels, bewilder the mind by 
their incessant whirling, above, beneath, and 
around, as far as the eyes can reach on every side. 

Four machines for making rifle bullets, first 
attract our attention. Coils of solid leaden piping are 
hung up in each machine. These they unwind, cut 
to the required lengths, stamp into the requisite 
forms, and then convey away into boxes provided 
for their reception. Each machine cuts, stamps, 
and thus passes away, 7,000 bullets, at an average, 
per hour ; or nearly 300,000, for the four machines 
in a day. 

No mode, whatever, of cotstmg bullets can com- 
pete with these machines, with regard to expence ; 
as the most costly compound can be turned out at 
an infinitely cheaper rate, than the most simple cast 
bullet. The wages, alone, for turning out 300,000 
cast bullets per day, would amount to £3,000 
per annum ; without, at all, taking into considera- 
tion the many thousands which would have to be 
rejected by the scrutineers, and cast again, and 
perhaps again, before they were fit for service. 
While, on the other hand, the wages for turning 
out the same number of compressed bullets per day, 
would only amount to about £270 per annum. 
This, it must be evident, to all who have studied 
the subject, will always form an impassable barrier 
to any competition, other things being equal, 
between the simple cast, and the compressed 
compounds; and more especially, if in cases of 
emergency, the compounds, if required to be 
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cast, could be made to shoot fairly without their 
appendixes. 

Bullets like the American, for instance, cannot 
be made correctly by machinery, imless of a very 
expensive description, in consequence of the grooves 
which surround the buUet and the hoUow in the 
base. When Colonel Gordon's pamphlet arrived in 
America, the authorities there gave orders to have 
Mr. Pritchett's buUet tried with their ^* modified 
Minie,'' as the former could be made by machinery, 
though not the latter. But how did they try it ? 
Why, by making a buUet which was no more like 
Mr. Pritchett's, than a circle is like an ellipse ; and 
which was, moreover, a perfect libel on his bullet, 
as may be seen on looking at the diagrams. This 
might have been done through ignorance, or it might 
have been done through design, but it matters little 
which, for, as the shooting was, in consequence, 
reported inferior, it was no excuse for doing that 
which was a gross piece of injustice to Mr. Pritchett. 
But we must not be too hard on the Americans, for 
similar treatment has been too often the cause of 
public complaint in our own country. 

From this digression, we now turn with interest 
to ten little machines which we find erected in the 
Laboratory for making box wood plugs, the subject 
matter of our present inquiry. These are fed with 
pieces of box wood, which are converted into plugs 
at the rate of 30,000 in nine hours, or nearly 300,000 
per day for them all. We apply to Colonel Wilford 
for information, as to their intended use. He tells 
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us, that for three years he has been teaching his 
pupils, that they are " expanding agents" for rifle 
bullets. Peeling somewhat doubtful on this point, 
we turn to Colonel Dixon ; but he shakes his head 
and intimates, that he thinks they are only useful 
in protecting the edges of the bullets from 
collapsing. In this dilemma, we appeal to the 
bullets themselves. They are dumb ; but by signs 
which are far more intelligible than the most 
elaborate explanation of the " Minie" advocates, 
they declare, that Colonel Dixon is right, and that 
Colonel Wilford is wrong ; but that only about a 
third of them do even the duty of " protectors " I 

The more we examine the plug machinery, the 
more we are compelled to admire the ingenuity 
which Mr. Anderson has displayed in its con- 
struction ; but as we continue to look, a feeling of 
sadness creeps over our spirits, as we reflect, that, 
as only a third of the plugs do any service what- 
ever, consequently, out of every three machines 
two are working in vain. That out of every three 
men and boys, two are toiling in vain. That, on 
Saturdays, out of every three, two are paid in vain. 
That, in fact, out of every £8,000, the sum of 
£2,000 is literally thrown to the winds ; and, to 
crown all, that out of all the millions which are 
made, not one plug does the peculiar duty which 
their inventors have assigned to them. These are 
facts which reflect little credit on the inventor of 
the plug, and which Colonel WUford will have 
some difficulty in contradicting in a satisfactory 
manner. 



34 

In my first Lecture, I stated that, though not a 
first-rate marksman, I had repeatedly placed 70 per 
cent, of my bullets in a space the size of a man, at 
600 yards distance. The truth of this statement 
Colonel Wilford has been pleased to question pub- 
licly, and also by leaving a written paper, to that 
eflfect, at the United Seryice Institution. 

Now, Gentlemen, the statement which I then 
made was a simple fact, connected with the subject 
of my Lecture, and which, had I even dreamt of 
my veracity being called in question, I could have 
had certified by those who were present. The fact, 
however, was not stated as a boast of what I could 
do, but simply to show what the bullet could be 
made to do, even by my hands ; for it would have 
been an easy matter for me to have named those, 
who, with the same weapons, could have beaten me 
out of the field. 

As Colonel Wilford has, however, endeavoured, 
in a most gratuitous manner, to throw discredit on 
what I then stated, I now lay before you a certi- 
ficate of shooting made by me at Enfield, in the 
presence of several members of the Small Arms 
Committee, of which Colonel Wilford himself was 
actually a member at the time. 

This paper, as it states, is a Record of 40 shots 
from my rifle and bullet, at a range of 600 yards 
distance ; fired by myself ; direction of the wind, 
west, a light breeze. Thirty shota out of the 40 are 
put into a space of 3 feet by 5 ; but if the three outer 
shots are deducted, they may be said to be placed 
in a space, 1 foot 9 inches broad, by 4 jBeet high. 
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From this document it will be seen that I have 
placed 70 per cent, of these shots in a space not 
only the size of a man, but in a space so much 
smaller, that an ordinary sized man would have to 
kneel to fit into it — namely, a space 21 inches broad 
by four feet high, at 600 yards. I trust, therefore, 
that, whatever Colonel Wilford may be pleased to 
say on the subject, the Directors and Members of 
the United Service Institution, will acquit me of 
the slightest intention of wishing to impose upon 
them any thing having even the semblance of a 
false statement. 

But, Gentlemen, there is something behind all 
this which is worthy of some serious consideration. 
When I fired my bullets at Enfield, the person who 
was employed there for such purposes, also fired 
some of the Service Ammunition, in order to com- 
pare it with mine. That his firing was inferior to 
mine, the diagrams made on that occasion, and the 
Books of the Committee, will show. Indeed, he 
acknowledged to me on the spot, that he could not 
make equal shooting with the Service bullets. And 
yet, in the face of these facts, Colonel Wilford, as 
one of that very Committee, sent in a report to 
Lord Panmure, on which the following letter was 
founded, and forwarded to me from the War 
Department. 

" I have," says Mr. Drewry, "the commands of 
the Secretary of State for War, to inform you, that 
the Small Arms Committee, having examined the 
diagrams of comparative practice made at Enfield 
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between your Disc bullet and the, bullet now 
adopted in the Service, find that, in accuracy, the 
Service bullet Aa» rather the advantage ; and that, 
as they do not see that your bullet has any advan- 
tages over the Service one, so far as its manufacture 
is concerned, they do not consider it necessary that 
any farther experiments should be made with it. 

With regard to " accuracy " the diagrams of 
shooting, made and recorded on that occasion, will 
speak for themselves. With respect to the " ad- 
vantages in the manufacture." I have already shown, 
in my second Lecture, that had my bullet been even 
then adopted, a saving of £30,000 or £7,700 per 
annum, would have been eflPected by this time. 
How long this uncalled for expense is to go on it is 
difficult to say ! 

On the occasion referred to, I used my bullets in 
what is technically called, a naked stat« ; that is, 
without paper or patch of any kind ; the bullets be- 
ing simply dipped in a mixture of bees wax, soft 
Soap, and hogs-lard. This naked plan cannot be 
adopted with the wood-plug bullets ; as the plugs 
would be shaken out of their places in the transport, 
if not held in, as they now are, by the paper which 
is choked and folded round them. 

The powder I kept separately in the flask which 
now lies on the table, one of my own contrivance, 
but which Colonel Wilford, in his paper, aflfects to 
treat with some degree of contempt. 

I, at that time, took the liberty of recommending 
the powder flask for special Corps ; but, for regi- 
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ments of the line, I pointed out a very simple 
method of making a cartridge somewhat similar to 
Mr. Wilkinson's plan of 1852, but with the bullet 
and powder enclosed under the same outside 
wrapper, a plan which is now adopted in the 
American Service. Indeed, if the system of giving 
a preference to foreign inventions, over those of 
native growth, were ever again to be in the ascend- 
ency, we might possibly see this very plan imported 
from America, under some new name ; though the 
bullet, it vrill be seen on looking at the diagrams, is 
but a cousin-german of the Prench ** Minie." This, 
however, T must do the American authorities the 
j ustice to say, they admit ; for instead of a deep cavity, 
and an iron cup, the American bullet has simply a 
conical cavity, and a sharp point ; which they have 
the honesty to call the " modified Minie" instead 
of adopting it as a new invention of their own." 

It has been said, that my bullets have long been 
before the War Department, and have been tried 
without decisive results both at Enfield and Hythe. 
This is quite true ; they have been long — very long, 
indeed, before that department ; but I assert, most 
positively, that the total number of bullets which 
have been fired, at both places, has not exceeded 
one hundred and twenty. Then how, I ask, could 
there have been any decisive results, or any trial 
which could possibly have warranted a report being 
sent in ? That report, it will have been remarked, 
ends with saying, that "they do not consider it 
necessary that any further experiments should be 
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made with my bullets." I had then only fired, in 
all, about 60 rounds, it may therefore, be easily 
seen, that that report was, no doubt, meant to put an 
end entirely to any further competition or inter- 
ference on my part. I am, however, happy to say, 
that, in spite of all the opposition which I have had 
to contend with, and the difficulties which have been 
thrown in my way, the present Secretary of State 
for War has decided that my bullets are yet to have 
a fair and full trial against all comers. This is aU 
I ask, and all I have ever asked, and I have every 
reason now to hope and believe, that, with a view to 
the encouragement of native talent, the new Com- 
mittee will be actuated by those feelings of impar- 
tiality and fair play, which are so eminently the 
boast of every true-hearted Englishman. 

In reverting to the principal object of this 
Lecture, I may remark, in conclusion, that the 
theory of the " Minie" cup, and now of the wood 
plug, has been a settled doctrine, with many, for 
nearly ten years. It has very generally been deemed 
an established truth, and has, consequently, passed 
away from examination, as that which need not 
again be questioned. It is spoken of as an ascer- 
tained fact; and its discovery and extended ap- 
plication has been considered great achievements. 
In fact, it has been so intimately associated with 
the science of gunnery, in all its ramificaticms, that 
it is now almost impossible to bring the minds of 
some men to its re-examination. Under these cir- 
cumstances, we have certainly less cause to wonder. 
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that the attempt to substitute another theory, to 
assign other laws of expansion, should be deemed, 
by its patrons, the wandering of an erratic mind, or 
the presumption of an ignorant man. 

The more closely, however, that we study the 
system itself, and consider the opinions of those who 
patronize it, the more clearly we can discern its 
errors; and, moreover, that two different casts of mind 
have been engaged in their promulgation. One giv- 
ing greater, the other less attention to facts ; the one 
the more rigid and exact in observation, the other the 
more prone to speculation. Hence the perpetual 
conflict between the practical and the theoretical. 
But the dispute concerning their values is in words 
merely ; for theories unsupported by facts, and an 
accumulation of facts without reference to the laws 
of their combination, are equally worthless. The 
learner depends upon the teacher for the formation 
of his mind, and the establishment of his principles; 
the man, therefore, who only knows facts, and the 
man who, ignorant of the doings of nature, dreams 
rather than judges, are both equally unfit for 
instructors. 

I have endeavoured to present to you a view of 
the subject, which appears to me to be supported 
both by the laws of nature and observation ; and I 
feel confident, that, however defective may be my 
logic — however imperfect may be my statement of 
the facts of science. — however crude may be my ap- 
plication of the truth to the explanation of the 
phenomena, I have unfolded to you facts and princi- 
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pies, which, when distinctly evolved from the errors 
of the day, will change entirely the belief in the 
^* Minie" System, and the mechanical philosophy on 
which it is founded. 

To induce reflection upon a questionable though 
acknowledged theory, cannot fail, I humbly trust, to 
do some little service to the cause of truth ; for, as it 
has been observed, " nothing tends more to the cor- 
ruption of science than to suffer it to stagnate. The 
waters must be troubled before they can exert their 
healing virtues." Men are too often taught to believe 
rather than to reflect, — ^to receive opinions rather 
than to unfold them by the process of careful exam- 
ination. It is thus, that theories pass from mind to 
mind, from generation to generation, as settled 
truths ; and theories too, which are not only ques- 
tionable, but are indistinctly comprehended, even by 
those who teach them. 
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